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3,184,556 
MINIATURE HEADSET-MICACPHONE ADAPTED 
FOR USE WITE A MASK 
Wallace Keith Larkio, Santa Cruz, Calif, assigaor to 
^ Pacific Plantrouics, Inc., a corporation of California 
Filed Dec. 11, 1961, Ser. No. 153,463 
6 Claims; (CL 179--156( 


This inventioa relates to minizture type scuad trans- 
lating apparatus which is provided with a tuned acoustical 
tube to improve the frequency response characteristic and 
also to enable the apparatus tc be used either with or 
without masks such as oxygen masks employed ry airline 

ilots. 
"dh object of this inventioa is to provide an improved 
sound translating apparatus adapted :0 be used with com- 
munications apparatus employ=4 ix vehicies such كد‎ ain 
planes in which the pilot is sometimes required to wear a 
mask such 32 am oxygen mask. 

Stil 85225:6፻ object of this invention is to provide a 
tuned acoustical tube with a miniature type microphone 
to mechanically alter the freque”.cy response of the micro- 
phone by removal of certiia "njectionable frequencies 
and also to 31:52 the microphone primary frequency 
response curve. 

A further cbject of this invention is to provide an im- 
proved arrang:ment for attaching a sound translating de- 
vice, such as is used by airline pilots, to the temple bar 
of sun glasses or other glasses worn by tke pilots. 

Sill another object of this invention is to provide an 
improved sound translating apparatus that may be worn 
by ar airline pilot and which is provided wi'* means 
whereby a mask, such as an oxyzen mask, which the pilot 
may have to wear occasionally, does not interfere with 
the transmission of the piloi's voice to the microphone 
wbich is supported on tbe temple tar of the glasses worn 
by the pilot. 

Sull another object of this invention is to provide an 
improved arrangement f. supporting “bs micropkone 
near the user's car, said microphone being provided wi:h 
a plastic acoustic tube baving an cir column therein the 
open end of which is adapted to be positioned adjacent 
to a corner of the user's mouth, or attached to a dia- 
phragm cavity of the oxygen mask when such mask is 
worn by the user of the microphone. 

Other and further objects of this invention will be 
apparent to those skilled in the art to which it relates 
from the following specification, claims and drawings in 
which briefly: 

FIG. 1 is a view showing this invention employed ia 
combination with an oxygen mask; 

FIG. 2 is a view of this invention employed without 
the oxygen mask; 

FIG. 3 is a sectional view taken along the line 3-3 
of FIG. 1; 

FIG. 4 is a side view of the fitting provided for si ሥ 
porting the microphone and receiver; 

F'G. 5 is a sectional view taken along the [በይ 5--5 
of FIG. 4; 

FIG. 6 is a detailed vicw showing the mancer in which 
the fining shown in FIGS. 4 222 5 is supported on the 
temple bar of the pilot's syegliss frame, a portion of the 
temple bar being shown in broken lines; 

FIG. 7 is an end view of the fitizg shown in FIGS. 
4,5 and ትና and 

FIG. ? is a schematic view of the pilot's and co-pilot's 
compartment in an aircraft showing the manat in which 
this invention is 2422154 to be used. 

Referring to the drawing in 2etail, there is shown in 
FIG. | ar embodiment of this invention employed ia 
combinition with an oxygen or smoke mask such as is 
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provided to airline plots, navigators and other persoacel 
having communicativas responsibilities. In FIG, 2 there ' 
is shown an embodiment of this invention employed by 
the communicatiots 2>>araius operator or pilot after re 
moval of the masi. The small fiting 19 which may be 
made cf لماعم‎ or pfzsic material is provided for the 
purpose of supporting a microphone and telephone re- 
ceiver or otber scuad translating apparatus or transducers 
on the temple tar 53 of the eyeglass frame worn by 
the operator or pilot A spring clip device 12, such as 
shown in FIGS. 5, €, nd 7, is provided for this purpose. 
The clip 12 is shaped sc that the end portions 13 and 14 
thereof form hooks 522ከ clip over one side of the temple 
bar 11, as illustrated by ibe hook 14 shown in FIG. 7, 
and the middle part 15 cf this spring clip is bent back 
upon itself as shown = FIG. 6 ta form an opposing hook 
adapted to be clipped over the other sice of he temple 
bar 11, also as shown in FIG. 7. 

The fittizg 10 is provided with a button member IT 
which extends from عط‎ inner side of this fitting and which 
is provided with a keysione shaped portion 17a that is 
anchored in a suitable cavity in the fitting 10 by means 
of the cement, plastic or other potting material 18 as 
shown in FIS. 5. Tie projecting portion of this button 
17 is provided with 2 circumferential groo.. in which 
the arcuate portions 15 and 16 of the clip member 12 
are adapted to be resliently lodged as shown in FIGS. 
5 and 6. Thus the Sing 19 may be detachably attached 
to the temple bar 11 and it may also be detached from 
the clip member 12 if desired. 

The fitting 10 is also provided with additional cavities 
for receiving the t.aslucers 19 and 20 which comprise 
the microphone and receiver of a communications appa 
ratus such 2s is emplored by th: pilot and copilot of an 
aircraft. These ርፎ=፲2=5 19 anc 20 are positioned ia ‘heir 
Tespecus ve cavit:es 1 ting 10 and they are beid here 
in by a thin layer cf pizsuc, cement, or potting n. ital 
21 and 22 respective v. Both the microphone 19 and 
receiver 2^ are of the Tiniaiure type such as are used 
in hearing ads 

The 6 19 is provided with a hort tubular 
extension 25 which :3 bellow ard to which the cap 24 is 
adapted to be attacked. Thus the projection 23 extends 
into the cav ty 23 cf Te zap 24 so that sound transm' :cd 
through the p lastic ce c her Sexible tube 26 and tucular 
connection 27 is == cavity 25 passes through ‘he bol- 
low extension 25. جا‎ 125 microphone 19. ለ suitable 
flexible or resiliezz geist 23a may be provided between 
the cap 24 and the extension of projection 23 of the 
microphone and this z-ske! is preferably sufficiently fex- 
ible or resiiicat t3 bj ike cap 24 assembled on the 
microphone 254 iic כ:‎ permit the cap 24 to be rotated 
with respect to the رتیت‎ 19. 

The receiver 20 is 2:2 provided w ù a bellow «xten- 
sion or projection -一 -ar to the projaıion 23 of the 
microphone 19 so im: sound generated in the receiver 
20 may be readily passed inio the cavity of the cap 28 
which is similar to the zan 24. The car tube 29 is at- 
tached to the cap 28 ty mezrs of the coupling member 0 
so thet the sound Íror ibe cavity of the cap 28 is passed 
trough this 232 tebe 2% isto the oper:tur's ear. 

The plastic tube 26 is 22de of yieldable material which 
may be formed isto zredstermined skape so that tbe 
lower end thereof mar d either iz the fitting 31 of 
the mechanical mizz-z: that is supported on one side 
of the oxygen mask z$ sown in FIG. 1, or this lower 
part of the plastic tube 24 may be positioned at ibe corser 
of the operator's vum. as shown in FIG. 2, when the 
operator 0265 not wear ne cryren mask. The mechanical 
==2=2 in ihe mask is intended to 
ate ths convecionaj electrical microphone which is 
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wow an integral part of the oxygen and smoke masks used 
in military and commercial jet aircraft. 

The fitting 31 in which the lower erd of tube 26 is 
positioned is shown in cross-section in FIG. 3 ard it 5 
ıhreaded to the tubulaı bollew member 32 to which the 
lower end of the plastic tube 26 is adapted to be friction- 
ally attached. The mask is made up of an outer body 
member 33 y hich may be mdz of relatively rigid mate- 
rial aad an iuner lining 34 of resilient material sich as 
rubber. The tuvular member 32 extends through both of 
these layers 33 and 24, as shown in FIG. 3, and is integral 
with the diaphragm housing member 35 of the mechanical 
microphone so that one side of this member is clamped 
against the resilient lines 34 of the masx when the fitting 
31 is tightened קט‎ cgainst the outer mask member 33. The 
tubular member 32 is provided wit) a hollow channel 36 
which communicates with the compartirem 37 behind the 
diaphragm 38 and it also communi :ates with th: channel 
through the plastic tube 26. A diiphrzgm 33 is beld in 
(be member 35 oa the shoulder 351 by :be cap 39 whick 
is provided with an inner annular member that is adapted 
to engage the peripheral outer part of the diaphragm and 
press this diaphragm against the shoulder 354. Cap 39 
is also provided with an outer annular portion 395 which 
is threaded to the outside of the diaphragm housing 35. 

A plurality of holes 4@ is aiso provided to the central 
portion of the cap 39 so that sound may readily enter 
the inside of this cap to impicge the disphragm 38. Thus 
sound vibrations impinge the diaphragm 38 and vibrate 
the air column extending all the way from the inner sur- 
face of the diaphragm 38 to the surface of the diaphragm 
(not shown) in microphone 19 The air column starting 
in the mic” phone cavity 25 and passicg through fitting 
27, plastic tube 26 acd tubular member 32, which opens 
into the diaz .gm cavity 37 of We mechanical micro, 
phone provides acoustic tuning tc the miniature type 
microphone and alierz mechanically the frequency re- 
sponse of the microphone. The tute 26 is preferably 
mace of irradiated polyolefin plastic such as polypropylene 
made by the Alpha Wire Company aad the desired acoustic 
tuning for the miniature tyre microphone is accomplished 
by controlling the length, diameter and wall thickness of 
this tube. The use of such a tuned acoustical system with 
a miniature type microphone is done fcr the specific 
purpose of removing a series of inberent deficiencies due 
to the ıniniature size of these microphones which has pre- 
viously pra 664ט‎ their use in general audio communica- 
tion applications. 

Thus the tuned ccoustical tube ic this invention func- 
tions to substantially remove certain objecticnable fre- 
quencies or bands of ۲٥۹5 prominent in background 
poises in any specific environment and it also functions to 
alter the primary frequency response curve of the micro» 
phone particularly in the lower spectrum to allow u.< of 

the miniature type microphone in areas of voice communi- 
cation, such as, aircraft, switchboard, teaching machines, 
etc., where space and weight savings are important. 

In some instaltatiors, it may be desirable to provide 
a small opening from cavity 37 ما‎ the exterior through the 
wall of the housing 35 so thai air pressure therein may 
be equalized to the air pressure in the gas mask, or oxygen 
mask. This small opening. however, should not be so 
large as to compare in cross-section with the cross-sec- 
tional area of the passage 36. 

One of the advantages of this icvention is that tbe 
microphone 19 and receiver 20 may be wor? on either 
side of the operztor's head. Thus the pilot silting in seat 
41 ia the aircratz pilot's compartmest, shown in FIG. 8, 
may wear the microphone and receiver on ibe right 
band side of his head and the spring clip 12 that is pro- 


| 


zz 


w+ ₪ 4 ° z 1 x 


vided for attaching the fitiog 10 to tie temple bar 11 - 


is لب تم‎ so that this fitting may be attached either to 
the right hand temple bar or ty the left hand temple bar 
as desired. Aiso the cap 24 for the microphone and cap 
5 28 for the receiver are adapted to rotate with respect to 
these elements so that the plastic tubes 26 and 29 attached 
Jhereto may be positioned at the desired angles with respect 
to the fitting 10. Thus the pilot occupying sect 41 has tbe 
electrica! connections 44 from ui microphone and receiver 


10 connected to tbe communication 2pparalus coupling tox 


42 which is attached io the fuselage of tbe aircraft, and 
the co-pilot occuppying the seai 42 being provided with a 
microphore and receiver attachmen‘ on ibe left hand 
side of his hezd has the electrica! connections 45 thereto 


13 coupled to the coupling box 43 of the communications 


apparatus 

While I have shown and described a preferred embodi- 
ment of the invention, it will be understood that the 
invention is capable of variation and modification from the 


90 form shown so that its scope syouid be limited only על‎ 


the scope of the claims appended hereto. 

Whar t claim is? 

I. A miciaturized microphone headset employing a 
miniature microphone and a miniature receiver, com- 

25 prising the combination of supzort means for detachably 
supporting the miniature micrcphoas and the miniature 
receiver adjacent to the wearer's ear, a first acoustical 
tube, means for attachiag one end of said first tube to 
said microphone 254 the other end of said first tube being 

30 adapted to be positioned adjacent to the wearer's mouth, 
a second acoustica! tube, and means for aüzcbing one 
end of said second tube to said receiver and the other end 
of said second tube being adapted to be plugged into the 

.. wearer's Car. 

33 2. ^ miniaturized microphone headset according to 
claim 1 wherein said first acoustical tube is made of yield 
able piasuc material 

3. A miniaturized microphone headset according to 

sa claim 1 wherein said &rst acoustical tube is made of poly 

3" olefin piastic. 

4. A miniaturized microphone beadset according to 
claim 1 and adapted for use with a pair of eye glasses 
wherein ihe support means : clip means adapied 
tc crip the tempie bar of said ey 

43 ዲ A miniaturized microphore headset according to 
claim 1 and combined with a mask comprising a cham 
ber mounted ia said mask and a diaphragm positioned 
within said chamber, the end of te first acoustical tube 
remote from seid.micropbone being acoustically com 
nected to said chamber. 

6. A miciaturized microphone headset employing a 
miniature microphone and a miniature receiver and com 
bined with a mask, said headset comprising: means for 
detschably supperting the minicture micrepbone and the 
miniature receiver adjacent to the wearer's ear, an acous- 
tical tube, means for attuching one erd of said tube to 
said microphone, a chamber mounted ¡a said mask, a dia 
phragm mounisd within said chaater, and means for 
acoustically coupiing tbe oiber end of said rube to said 


chamber. 
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[54] SELF-SUPPORTING HEADSET 
7 Claims, 4 Drawing Figs. 
ABSTRACT: A self-supporting headset having a housing 
(52) US. CL............ 179/156 which accommodates a receiver and microphone. A flexible 
[51] ₪6 ~~ 1045 5 acoustic tube adapted to communicate berween the auditory 
[50] Field of Search................... 179/156 canal of the ear of the user and the receiver secured to the bot- 


tom of the housing, and an adjustable acoustic tube secured to 


156] References Cited the top of the housing with its distal end adapted to be 
UNITED STATES PATENTS disposed adjacent the mouth of the user to transmit sound to 
2,904,640 9/1959 Dreher etal................. 179/156 the microphone 
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3,548,118 
1 2 
SELF-SUPPORTING HEADSET FIG. 4. Thus, the portion 185 is provided with a ball 23 ac- 
commodated whin socket 24 fittc2 to the tube 26. The tubes 
BACKGROUND OF THE INVENTION 18 and 26 provide communication between the user and the 


is invention relates generally to headsets 3 associated microphone. A ferrule 27 surrounds the ball and 
رر ہے‎ ሁሙ” ዛው መለ መጣል جه‎ 3 socket 23 und 24 and is adapted to detachably secure the 
and are adapted to be supported solely from the ear of the voice tube 18 to the housing 14. This is achieved by inserting 
user. i. hereby == fo y r سا‎ 
Some pri headsets included i š Referring more particularly to FIG. 3, the tube 26 is con- 
2 header in cooper, Rectad io a flexible tubs 29 secured to the microphone 31 
tive relationship with the ear a + mouth of the user. Such 10 The flexible tube 29 serves to isolate the microphone 31 from 
structures have included head bands and means for at- any motion of the housing 14. The tube 26 is held in the hous- 
tachment to the temple of eyeglasses. These structures have ing by epoxy 32 and by the housing when the headset is assem- 
been rather cumbersome. Others have included ear molds for bled. The microphone transducer 31 is supported by a 
supporting the headset from inside the ear. This necessitates T resilient boot 33 which serves to support the microphone 


fitti mold to individual within the housing and to isolate the same from vibrations of 
ሸገ 0 — the housing and to decouple the microphone from the 
SUMMARY OF THE INVENTION AND OBJECTS receiver. 


1 à The flexibie tube 19 is supported by grommet member 34 

It is a general object of the present ‘= ».ntion to provide a and communicates with the receiver 36. The receiver 36 is 

lightweight beads«t which can be comfortably and securely 0 also resiliently supported within the housing by a resilient boot 

worn, for example, by telephone operators, radio operators, 37. The boot likewise serves to isolate the receiver from the 
aircraft personnel or other persons using communications microphone and from other vibrations. 

The housing 14 may comprise two mating parts which are 

It is another object of the present invention to provide a affixed to one another as, for example, by sonic bonding, pins, 

headset which is capable of being fitted to the user without 25 or the like. The housing provides receptacies for receiving the 


undue individual attention. microphone and receiver-transducer 31, 36 as indicated. 

It is a further object of the present invention to provide a The cable 23 is secured to the housing by a cover 38 acting 
headset which is shaped and constructed to be worn com- in conjunction with the member 39 to form an opening and 
6 7 and stably behind the ear of a wearer. strain relief 41 secured to the cable and having projection 42 


n general, the above and other objects of the invention are 30 The microphone lead wirrs 43, 45 extend from the cable and 
achieved by a headset which comprises a housing adapted to are secured to a pair of pins 44. Receiver leads 46, 47 extend 
be placed behind the ear of the wearer and including an upper from the cable 22 and are secured to a pair of pins 43. The 
curved extension which extends over and engages the top of lead wires from the microphone and from the receiver are at 
the ear. A microphone and a receiver are disposed within the 35 tached to socket members (not shown) and are.connected to 
housing. An extensible voice tube is attached and positionably the leads 43, 45 and 46, 47 via pins 44 and 43 when the 
supported from the top of the housing with its “istal end member 39 is seated within the housing. The socket assembly 
adapted to be placed adjacent the mouth of the wearer is held by screw 49 which extends downwardly and engages 
whereby sound can be transmitted from the mouth to the the nut $1. 
microphone and a flexible acoustic tube is secured to the bot- 40 ` Referring now to FIGS. 1 and 2, it is seen that the headset is 
tom and provides communication between the auditory canal self-supporting on the operator or user's ear. The headset fits 


of the ear and the receiver. behind the ear with the projections 17 extending over and en- 
gaging the top of the ear. The telescoped voice tube 18 is 

BRIEF DESCRIPTION OF THE DRAWINGS secured to the top of the housing by a ball and socket jomt 

FIG. 1 shows the seif-supported headset of the present 45 whereby the tube can be extended and positioned adjacent the 
了 5 T wearer's mouth. The weight of the tube serves to provide a 
FIG. 2 is an enlarged side elevational view of the headset. counterclockwise torque to the housing. The flexible tube 19 


FIG. 31 nlarged view of the headset with one side of extends into the ear and provides negligible torque to the 
de سی ہت‎ to show the internal א‎ of the housing. However, the cable 22 which depends down... "diy 
microphone and receiver and the attachment of the acoustic 50 has its weight acting on the housing to provide a clockwise 


tubes to communicate therewith. torque. The counterclockwise torque provided by the voice 
FIG. 4 is an enlarged view taken along the line 4-4 of FIG. 2 tube and the holding action of the protrusion 17 serves to 
showing the ball and socket connection of the voice tube. Overcome the clockwise torque and to stably hold the headset 


behind and under the ear of the user. Thus, it is seen that there 
DESCRIPTION OF THE PREFERRED EMBODIMENT 55 has been provided a lightweight stably supported headset 


1 claim: 
Referring to FIG. 1, a user 11 is shown with the headset 12 1. A headset comprising a housi 
: š Š . prising a ng adapted to be placed be- 
mounted behind his ear 13. The headset includes housing 14 hind the ear of a user, said housing including an integral upper 
which fits comfortably behind the ear as indicated by the curved extension adapted to extend over and engage the top 
dotted outline 16. The top of the housing 14 includes a horn or 60 of the ear, a microphone disposed in and near the top of said 
projection 17 which extends over the top of and engages the 


c : 3 housing, a forwardly extending voice tube communicating 
top of the ear to hold the housing 14 in a place behind the ear. with said microphone and positionably secured to the upper 


The top of the housing 14 supports an extensible voice tube extension of said housing, said voice tube being adapted to 
18 which projects forward from the top of the ear towards the have its distal end positioned adjacent the user's mouth, a 
mount of the user with the distal end adjacent the mouth. A 65 receiver disposed in and near the bottom of said housing, and 
flexible acoustic tube 19 is secured to the bottom of the hous- a flexible tube secured to the bottom of the housing and 


ing and carries ear insert 21. The acoustic tube 19 provides adapted to provide communication to the auditory canal of 
communication between the auditor canal of the ear and the the user's ear. 


receiver. An electrical cable 22 depends downwardly from 2. A headset as in claim 1 including a cable secured to the 

and is secured to the back of the housing. 70 back of said housing for connection to the microphone and 
Referring more particularty to FIG. 2, the voice tube 18 in- receiver. 

cludes telescoped portions 18a and ۵ whereby th ` 8 3. A headset as in claim 1 in which said voice tube is sup- 

may be extended or retracted to place the distal er ported from the housing by a ball and socket joint 

jacent to the user's mouth. The tube 18 is supportea 4. A headset as in claim 3 in which said voice tube includes 


housing 14 by a ball and socket joint more clearly shown si 75 first and second telescoped sections 


ו — 


3,548,118 


3 
5. A headset comprising a housing, a microphone and a 
receiver disposed in said housing, said housing being shaped to 
fit behind the ear of a user, said housing including an upper 
curved extension adapted to extend over and engage the top 


of the ear, a forwardly extending voice tube secured to the 5 
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4 
wearer's ear 
6. A headset as in claim 5 including a cable secured to the 
back of the 


providing an 
receiver 


7. A headset as in claim 5 includin 


housing and Cepending downwardly therefrom 
electrical connection to the microphone and 
8 a flexible tube secured 
of the houzing and adapted to provide commu- 


meation between the auditory canal of the user and the 


receiver. 
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button is availnble for microphone control. 
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used by the second Officer, if ha were p 
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nod Zn, AT 
observers aboard caa put up with tho pressat equipzisnt. 


The proposed outfit would bo built around, and supported by, a spectacles 
frame. The rcascn for Selecting this basis is that most people are accustomed 
to wozzing glasses and seen to be able to tolcrate thea for long periods of 


tine, The 1622 is depicted in rough neckeup form in the attached »hoi 
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Dac, 16 ¡ay oe necessary 
o build the pre-amp Sor the mike, into the classes bows, In this event 
the bews would resemble those sho:m in photo no, 2, althcuch probably not 
quite so large. Tas bow shom in this photo actually contains a micropnons, 
transistorizeä cuplizier, earpuone, and battery, all ia ono bow! Tk s 1 
: 2 ° ' ነ a == 
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Bours 


The bows are the special parts of 


t y contain, or support, 
all of the working parts and will b 1 


5 
4 4 ף‎ 
w2bls in le 


c o adj ngth to fit the various 
users, At the moment, tzcre are tuo taouchts on how the bows mint be 4 
to the ears, Cna is as depicted in Photo no, l, except that tho bows should 
curl furincr around the ears. Tho other is that the bows would not وت‎ over 
tho cars at all, iut instead they would curve dom, to opposite the car entrance, 
and t terminate מס‎ tie ear plugs themselves. In cithe> casa, tha object is to 
rather firmly anchor the assacbly in place, so that it will not ba displaced 
askew by the activity of tio crow menber wearing 6 


OPBFO = E. 300220060 6 6 6 6 6 9 6 5 9 6.3 


Earnhonzs 

Tho earphones aro of tho "plionotte" ox hearing aid typo, mounted on a short 
spring ooon, They 21% onto an ear plug. They do not snap into the plugs, 
but rzroly rest against then. Tas phorotte booms are hinged to the bors, 
forward of the ear, so that either or both of the phonettes ray ba קַמגת:5‎ 
up (or dorm) out of the way in caso the pilot wishes to engage in direot 
conversation or listen to the cockpit loudspeakers, 


109 . 
The microphons is a very small differential dynamic element, supported by 

a lightueignt adjustable loop. (Not necessarily resembling a mustacho, 5 
shom in ths photo). The loop is hinged to the hinge end of tho bows. 

Tho hinge is of a friction type, with two stops. One directly in front of 
the mouth, and the other swung up 160°, so the microphone is over the fore} 
head. 


Eye Shado 
سس تس سر‎ 


It seems tnit crow members aro needing eva shades, more and more. For 

exazplo, in viewing tho Weathor Radar Scopo with the short hood, 15 is 

perhaps foasible, and desirable to extend a small individual eye shado 

from tho top 0678 of each side of the glasses frame above the lens. 

(Not shown in the photo.) 

Connestor Cord : 


1 


The connector cord will be eithor ہا‎ or 5 conductor, depending on whether or 
not the mike pre-amp will need to be included in the assenbly rather than 
havin; it part of the airplane, It is intended that tho cord be very licht 
in weight (hearing-aid type) and be of the "looil=cord" cortructicn with a 
total outside diameter of around 1/8", The wheel button would bo used 
for microphone control, 

| 


Tho cord is terminated at the headsot end in a very small plug, which my 
bo plugged into either side of the headset, probably at the top of the 
bows, above ihe phonevtcs. (The photo gives only a very general idea of 
this fcatiura.) The other end oi the cord also terminates in a small plug, 
which plugs into a receptacle located abovo tho pilot and slight- وت‎ 
outboard or inboard, but not directly above. This allows freedom of 
novenent and keeps all cords out of the vay. 


Doth plugs would have sono kind of a latch to prevent 
nons, 


Wirine of the Assenbly 


Tho wiring of the headset itsolf would be contained entiroly within the 
frame and bows.  Taoro would ba no external inter-uiring to Get broken or 
caught on sonethinz. 


PD‏ ا 


022370 = I, E. Sormorrieyor........l 


Ono 2ه‎ tho goals to 9 
for an extra mike in oxygen mask, Thuis 1 orbcm d vill 
attainable. liowevor, in any event, tno only intorferenc 

proposed headset and tho o: sen mask would bo fron the niko boom, which can 


bo swung up out of the way if necessary, and tho E mask riko used. 


Uso with 02 tack 
shoot at in this proposal is to eliminat 
tne 1 


6 0 
not ba 


Sto:ara 

It is intended that an outfit such as described above, would not be stowed 
in “ቆጮ aircraft, but instead, each pilot would ba assigned his om individual 
set which would fold dom liko glasses and bo kept a case sinilar to, 
and very Little larger than, a glasses case. 


to further pursue this 
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SFOTD - F, E. Drake August ر27‎ 0 
SFOFE - W. E. Rhoades 
OPBFO - I. E. Sonmermeyer ۷۷۰/77۵ 6/39/69 
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Microphones -4 and Headphones 


ct ct 


The subject of in; roved microphone headset facili 
J ሆ r 

has been discussed at some length Dy Flignt era 

and SFOZG personnel. 


There is general agreement that sone type of boom mike, keyed by the wheel 
switch, would provide greater ease of operation. The reference letter 
submitted two novel approaches to the poblem through the use of eyeglass 
frames for the support of the headphone/microphone unit. This solution, 
while having a great deal of merit, eppears to be too far off for our urgent 
noed. We recamend that this idea be pursued further for possible future 
applicatíc:;. In the meanwhile, we must move ahead promptly with a more con- 


ventional approach. 


OP3VC has tried th 

pnone company 525 

ruled out dua to la 

more flexibility, 

flimsy and difficul 

It is requested that SF e e 

in the headphone/o i = 1 
evaluation by Flig ations E ned 5199 
mask assembly is to be included in the units obtained. 


It may be that none of the a ailable headphone/boom nike units will meet our 
requirements; in that event, it is requested that STCEG try their hand again 
in a more conventional design. Design of such a unit should include a 
removable headphone unit to allow substitution of personal hearing sid type 


headphors. 


[4 | EXHIBIT 


ነ 


Je Me Rodgson‏ = وی 
2፡8. LEFU = 1. D. Sommerneyer‏ 


2010058 !.መሯመኤመፎ!መ3]!መጋን + y = Feadset /2com "icrophones. 
refaruness A203 መ 12/3/60 


-n liau of answering the 8 roforerced letter directly, it sas felt that 
a conpicte status report on the above subject shoul! be oía xd at this tine. 


cur initial inquiry (171 717711) was sent to 2 known vendors of hoacseta 

end microphones. Of these, 19 have replicd so far. Twelve stated thay could 
not moet our requirements Sr one reasen cr another, Tha talance of the vercers 
cave complied as Zollows: 


le ALI, LTD. = Issued PÍO for cumple zoadset/toon ricrophore/ox/2en mast. 
e expect arrival this week cr next. 
2. A PLIVOX, LID. e Received technical data and phrotosraphie brochures = 
equipment almost identical with ADD. Therefore, did 
not request sample, 


ZI)IDTIRINS = Received sample assembly by parseral cslivery foca 
LAL. Covered with consigment LFO, Tria unit civen 
test ard found to be very cheaply corsario» 
ted. It was quite unrconfortaola aftar crs hour of 
wearing. This urit will be shipped to 07770 with other 
unite when they are received. 


Tei, DO. = They have offered a sample of a new development unit estineted 
to be completed in Jaruery 1961, 


TE LEAR. له‎ CURP < They advised of shipping a sample unit in October, but 
so Sar we have not recaived it, 


C22). = Sent brochures of availabla equipment, but without latter‏ ,בד גח 
ہو دہ of transmittal or intentions. (During previous‏ 
conducted by SUED regardin- the S/O beadset/tocm, micro‏ 
phones casired by OPAO, this company ws quite alcof and‏ 
difficult to negotiate with). Brochures did rot disclose‏ 
any new lightweight asserhliss,‏ 


wen the ACD assembly arrives and sas bean wired to the «appropriate pluzs, 
wo will oloctrically test tbe unit prior to amipping که‎ for final ovalus- 
tion. Je will also send the Carter ingirsering unlt (ani any others that are 
raceívod) along with مت‎ ۸:250 unit, 


Tf you have further carcants and/or recomendations, please advice. 
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BS d of sound - 


ear shells 

foam plastic 

len wd. filled ear 

: CARE protect the wegrbrfrom severe 
T بو‎ m 2 عنام‎ attenua- 
סת‎ - is. “unnecessary a alfemative soft 
= rubber. ear pads can tached to the 


ear send:‏ ید ا 


2 a "oe Á- ንኛ 
Any. one of three ممم جج‎ ; 
magnetic,” noise-canceling magnetic or , 
"jud be attached... 


( AMPLILITE H_ADSET 


PERFORMANCE DATA 
MICROPHONES 


Standard Magnetic 
Frequency Response 
Rising smoothly at S Jc 
2000 eis, then falling at 10 dB per octave to 4000 cs 
Sensitivity 

For close speaking, ti. »utput is approximately ۷ 


38 per octave fron ሄን c's to 


Impedance 
300 ohms at 1000 c/s 


Noise-Cancelling Magnetic 


Frequency Response 

Rising smoothly at 2 dB per octave from JJ 

1500 c's, then flat to 3500 2 s 

Sensitivity 

The output is about 3 mV for speech ciose to ‘ne 
microphone 

Impedance 

300 ohms at 1000 c,s 


Noise Cancellation 


Noise Cancelling Carbon 


Frequercy Response 


Sensitivity 


EARPHONE INSET (TROPICAL) 


Fe 


b U 
k ፤ SF. 


ty 


NATC PRESSURE و‎ ABOVE 6098) QUE OF 
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PREQUENCT ^ crass MA عبت‎ 


r.‏ اص ے ےد PARCO AAPP‏ سے سد 
Impedance‏ 


Noise Cancellation 


finimum canc n^r 3 
inımum cancelan "tr 


Frequency Response 
Substannally fat from 300 
mounted in a large earpad 


Sensitivity 


An input 5 mW will produce an acoustic 


- إل‎ © 5 - 
6 {the order of ° dB in a large earpac 2. 
28 cc. € sed me 52 
impedance 
300 ohms at 1000 cs ie. total headset umpecacc 
150 or 800 ohms by parallel or series connectie 
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1. Fully adjustable boom microphone with 
trigger lor positive lock. 


Heavy duty reinforced nickel boom 
tube finished in satin chrome. 


m 


Choice of replaceabie microphones: 
O Macmetic 

€ Noise-Cancelling Magnetic 

© Noise-Cancelling Carbon 


1. Light alloy ear shells coated with 
polythene. 


S. Novel neoprene suspension for vertical 
adjustment and full articulation. 


5 


Snap-on fluid filled seals or soft rubber 
pads. 


Sound absorbing polyurethene sponge. 


Spring steel headband with replaceable 
plastic cover lined with foam rubber. 


3. 6 ft. lightweight plastic cable. 


19. Terminal block for easy replacement 
of cable and headband connector. 


13. Fully tropicalised Miniature Magnetic 
hones. 


OPTIONAL EXTRAS: Oxygen mask attachment points with counter support strap. . Adjustable coat clip 


ENCAPSULATED MICROPHONE AMPLIFIER 


For use with equipment designed for carbon micro- 
phones, a resin encapsulated transisiorised pre- 
amplifier weighing only half an ounce available. 
This unit has passed Minisiry of Aviation climatic 
anc Curability tests and is covered by Approval 
No. WR. 629. It will enable users of radio equipment 
with only carbon transmutter facilities to benefit frorn 
the high speech quality of macnetic and noise 
cancelling magnetic microphones s suitable for 
mounting within existing “qt: xxternally 
on a simple mounting t 5 ‘ne amplifier 
obtains its power from the carbon microphone 
energising supply 


Supply Voliage "ange 

5-21۷ d.c. norma) suppiy 15V ; 13mA.) 

Voltage Gain 

5008 ‘control set for 4008: 

Maximum Or =t 

650۲۰1۷ into i rins 

Frequene fange 

250 c/s to 4000 c 

Dir1ensiong 

là “የ” x 8” (2.8cm. 1.9cm. 1.7009.) 

۲ 

Two mounting holes witt. BBA screws .75” (1.905cm.) 
between centres are provided on one side of the 
amplifier. 


š | 


TYPICAL ASSEMBLY | 


Ai AMPULITE HEADSET ( 7 ORDERING INF ‘MATION 


WITH AMOI PLUG. 


.| אמות‎ NO. | DESCRIPTION 
FLUID FILLED SEALS 
FOAM RUBBER EAR CUSHIONS _ 

| MAGNETIC MICROPHONE _ 7 
NOISE CANCELLING MAGNETIC | 

| MICROPHONE 

NOISE CANCELLING CARBON .‏ ך 

MICROPHONE | 


SERIES A A 


For Headsets specify Series A with numbers selected from Panels A and B in that 
order. State Type Number of preferred plug from the range illustrated and coat 
clip if required. Specify the microphone and headphone impedances if different 
from standard. The standard magnetic microphone impedance is 300 ohms and 

standard headphone impedance either 150 ohms or 600 ohms; non-standard 
va.ues may be supplied for an extra charge. 


₪ Example; Headset Type 2.12 is supplied with solid wall ear shells, acoustic 
کے‎ ል dampers and fluid filled ear cushions; the boom microphone is noise 
COAT میں‎ cancelling magnetic. The standard lead is a 6ft. 4-way plastic covered 
cable with two screened conductors and terminated by plug AM.671. 
The microphone boom is mounted on the left اہی‎ as standard 


The boom may easily be rer 
right hand mourting can be supplied if specified. 


IMPORTANT.—PLEASE STATE 


Earphones Total impedance at plug 
Plug ype and terminal connections if different 
from those 1l 


TYPICAL 
PLUGS 


8 x. | lw 3 
- - 
w 
= . ۳ 5 > 
፳ ፳ = 3 š š = 
£ £ E š < r ፻ 
CONTACT FS STANDARD CONNECTIONS < 
TIP. TEL | ۳+ אס‎ TEL | ۰ LH am MIC + TEL LH 
tona | | TEL | Lm +ع‎ ——— — — 
TST RING. | TEL MIC "c TEL "uc Pic TEL L "c 
10^* | 
IND RING. | | m TEL 3 SCREEN & 
1 ORC | SCREEN TEL AM 
— —— E. an: — —— ——G بک בו‎ 
JAD RING. TEL & SCREEN Te אד‎ TEL KH 
4 م مه‎ | 
SLEEVE, | TEL COMMON TEL MIC TEL 
SORE | | | SCREEN SCREEN 
| | SCREEN Ric + 
4 ORF | | 


AMPLIVOX > Overseas. AMPLIVOX EXPORTS LTD. 


^; LIMITED - ۱ : > Distributed by :一 
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CHARACTERISTIC NO. 


1 Function 

2 Associated Equipment 

«3 Applicable Publications, Speci 
4 Regulatory Approval 


2.0 MECHANICAL CONS 05 


2 phone 
. Cord 
3.0 ELECTRICAL CHARACTERISTICS 

31 Microphone 
عیب‎ 
Jel 
3.3 

4 8 
3.4 ion 

Attachment 1 
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Activities 


of ል nclude the operation of an extens 
domestic and overseas aeronautical land radio stations, the 
systems requirements to accomplish ground and airborne compa 
allocation and assignment of frequencies to meet those needs 
nation incident to standard airborne communications and elec 
and the exchange of technical information. Through the Air 
Engineering Salla composed of airline technical personn 
standards for electronic equipment and sys:oms for the zirli 
lated. The establishment of Equipment Characteristics is a 
function of this Committee. 


An ARINC Equipment Characte after i 
coordinaticn wit! ant 
recuirement, f itar 

fact 

n the 

- release 

5 ibed nor 

1 of an ope 

9 ute endor 

manufacturer ed e Charact 
ARINC Character wo-f is: 


(1) To indicate to prospective manufacturers of airli 
equipment the considered opinion of the airline t 
people, coordinated on an industry basis, concern 


of new equipment, and 


(2) To channel new equipment designs 
in the maximum possible standard 
electrical characteristics תי ותא‎ 
equipment without seriously hamp 
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Characteristic No. 


Characteristic No. 535 «Y 


1.1 Function - This Che. ct ic covers the requirements for a 
lightweight headset wit ral boom microphone suitable for 
pilot use with a convent 1 airborne radio installation. 
(There are some users who . ۷ desire the headset, assembly 

described herein less the boom-mounted microphone. ) 


A number of different microphone and 
in use in airline service and meet the user 
a 


5 qu 

This Characteristic is not intended to preclude other 5 
nor does it imply that this is the only satisfactory headset 
and microphone. It is also to be recognized that co 


loudspeakers are widely used in airline s 


4 


e servi 
Characteristic in no way reflects on their uti 
ር 


ዳ ቀላ Th . 

5 و‎ 1 . iniS is 
simply a statement of characteristics which 4 number of air 
carriers feel constitutes a satisfactory design of a headset 


and boom microphone. 


- 
. 
እን 


1.3 


(b) ARINC Report No. 
Electronic Instal 


6, PM for Designers of Airborne 
ations, ssued September 1, 1 


4 


* (c) RICA Paper 100-45/D0-60, "Environ: mental Test Procedurés - 
Airborne Radic Equipment," dated April 13, 1954. 

* This RTCA report is not available from ARINC, but 
can be obtained from the Radio Technical Commission 
for Aeronautics, Building T-5, Room 2036, Sixteenth and 
Constitution Ave., Washington 25, D. C. 

Telephone STerling 3-8984. 

1.4 Regulatory. Approval - To insure provisions for approval of the 
device, manufacturers should note the usual environmental test 
requirements outlined in the document referenced in Section 1.3 

$ (c). All applicable CAA Type-Certificate עס‎ TSO requirements 


should be met. 


Characteristic No. 535 


2.0 Mechanical Considerations 


March 25, 1957 


e 2.1 


2.2 


2.3 


Weight - The unit should weigh not more than seven ounces. 
This weight is to include headset and microphone but does not 
include cable and plug. 


Ear Pieces - The ear pieces should be designed to provide 
efficient sound coupling without discomfort to the user when 
worn for extended periods of time. Large sponge rubber caps 
are not considered suitable. ፲፻ insertion-type ear pieces are 
used, they must be easily replaceable and should be attached in 
such a manner that accidental removal will be unlikely. 


Bocn Microphone - The boom should be adjustable to the extent 
of movement tcward or away from the user's face. It should 
also be pivoted at or near the earpiece so that it may be 

Swung Upward out of the way. The iocking device on this action 
should be of a type that will allow the swing-up or swing-down 
to be made quickly and freely but should pı vide a positive 
lock at the up and down positions. 


The microphone design should be such as ቲ 
some form of replaceable vapor shield. 


The microphone should 
noise-ca .celling dynamic type. Mic 
should be 30 to 50 ohms. The frequ 
microphone should be flat within pl 
300 cps to 6000 cps. 


e of the diff 

phone output impedance’ 
cy response of the 

or minus 3 db from 


Note: The microphone outsut should be such that when 


used in conjunction with a transistor pre- 
amplifier the output level will te of a value 
equivalent to carbon microphone output. The 
specific figure for output level will be deter- 
mined upon later advice from the manu- 
facturers. 


Headset - The headset should have an input impedance of 
approximately 500 ohms. 
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Possible Earpiece Types 


ፖ YR Pivoting Mechanism for i. E 
: T a m / 
Dynamic Differential Microphone " £ 
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One Possible Arrangement for 
190-16195۰ Headset and Boom 
Microphone 


ARTNC Spec. = ux. 
Sketch Based on P x. 4 


1 PAA Drawing 707-1 sp 700! ፪ 


Humber 


Spec. 401 


"Report 4024 


Report 403 


Spec. 404 


**Report 405 
Report 406 
“Char. 519 


Char. 220A 


*Char. 521 
Char. 5218 
*Char. 522 
“Char. 523 

Char. 524 
“Char. 525 
*Char. 526 
“Char. 527 
“Char. 528 
“Char. 529 


Char 530A 
Char. 531 
Char. 532A 
Char. 534 
Char. 535 
Char. 538 
** 
* Note 1: 
Note 2: 
** Note 3: 
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Electronic Installation Guidance Material 8-1-53 
Guidance for Designers of Aircraft Electronic 
Installations 9-1-55 
Crystal Unit Specification 11-20-52 
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Guidance for Designers of Airborne Electronic 
Equipment 9-1-55 
Air Transport Equipment Cases and Racking 5-1-56 
ADF Antenna Requirements for the Commercial 
Airlines 11-10-55 


Airborne Electronic Equipment Standardized 1 
terconnections 8 Index Pin Codes(Pinform Report)10-12-5 
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irborne Glide Slope Receiving System 3-8-50 
Airborne VHF Communications System 6-28-54 
Airborne Distance Measuring Equipment 12-10-51 
Airborne Distance Measuring Equipment 
TACAN (DMET) 3-25-57 
Airborne HF Communications Transmitter 3-21-52 


3-21-52 
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Airborne ADF System 4-2-56 
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Price 
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። Members) 


Revisions 


Reprinted 12-20-55 0 
Revised 4-10-54 n/c 
22 Printing Apr.'56 n/c 


2d Printing 12-31-56 $1.00 
2d Printing (Incl. 

Suppl.l dated 5-1-56) 
6-1-56 $1.00 


$1.00 


Revised 4-30-52 n/c 
2d Printing 10-25-56  n/c 


34 Printing n/c 
23 Printing 
nor changes n/c 
Revised 9-1 
22 Printing 
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SPECTACLE ... 


SUNGLASSES WITH 
BUILT-IN 
«RANSISTOR 
RADIO! 


For sportsmen, flyers, boating fans, game spectators, motorists, golfers! Have more fun at 
the beach, fishing, picnicking. Long-life low-cost hearing-aid batteries give up to 165 hours 
of pleasure-filled service. Sturdy, light-weight construction. Full broadcast range for qual- 
ity hi-fi reception. Slight volume fade when facing statica enables flyers and boat owners to 
determine their general position with unique “direction-finding” feature. Now, get more fun 
listening to music, news, sports—anywhere, any time, with 

PLANE-AIDS’ NEW SUN AND FUN GLASSES. 


Complete, postpaid in U.S.A. 


4 ince, $) 5 
- ፪ Tax in Calif. 


= PLANE-AIDS COMPANY, P. O. Box 801, Soquel, California A. 16 5 
8 DEALERS: Write for generous discounts. 2 . 2 569% 
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ANALYSIS OF PLANTRONICS HEADSET 


Reques’ -d by Mr. V.L. Carbonaro 


Testa Conducted at Roanvell Corporation, Acoustics laboratory 
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Tests Completed: November 5, 1962 


Test Circuito for Microphone -------- وه هه ده دده ده ده ده‎ eee 246 
728% Circuits for Reociver ------------ ------- መመወመወመመወመወመወ ወመመመወ ----- 


Microphone Frequency Response (ClLloae)-------------------------- 
Perpundici lar to Sound Source 


Microphone Frequency Response (Close)-------------------------- 
At 559 to Sound Source 


Microphone Frequency Response )01086(------ —— — 
Parallel to Sound Seurce 


Microphone Frequency Response (Distant)------------------------ 
Receiver Frequency و‎ Sch E وه و و وه و‎ ወመ 
Receiver Frequ =y “ባክ and Dimensions-2------------------- 
Receiver Superimposed D.C Cbsracteristic--- „mn መመመ” 
Receiver Distortion 1168 81376102105 82 دده ده‎ un ہ ہے ہے ہہ‎ dina 
Sketch, Transducers in Case--------~- -መመመመመመመመወመመ ወወ መመጨመመመወ መመ መመ መ= 
Sketch, Cross Section of Receiver---- مه هه هه وه وه هو ود وه وه‎ 
Sketch, Receiver Zlement----- ڈدے دے دے ہے ہے وه ہے ہے ده‎ መመመ 
Sketch, Receiver Diaphragm Assenbly----- -መመወመውመመመመመመመ መወ መመሙመ መመ መመ መመ 
Preamplifier, Test Circuit and Comments------- ------- ——O 
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‘uch interest nas been generated in this headset in the past few months. 
among the reasons that have cone to our atiention are; 


1. Commercial airiines pilots have been purchasing these headsets with their 
Own rouez, and using then instead of the equipment they have deen issued, 


2. F.A.A has been purchasing these headsets for some of their applications. 


3. A modification of this headset was used by Project Mercury astronaut, 
Walter Shirra in his recent orbital flight. 


A 8:71.8 of tests were 027154 to enable us to evaluate this hee 18.:t, and pernit 
us to compar. ite functions and acoustical characteristics to the conventional 


heads.ts ዝረ are presently manufacturing. 
B.4. 53.1: 


Tic first, and zost important test was th. talkout test. The MS-50 was conn:-ct.d 
through appropriate anpliflcrs to an 2-15] type headset. I believe most of th: 


r-aders had ths opportunity to evaluate the talzout af the MS-50. All of the M 


coumenta which I heard, were certainly favorable. The only cozplaint that I 


recembur hearing was that the earplug was discolored, this discoloration gave the 
:arplug a very unpleasant appearance. 


XICTOLAON.:: 


Frequency response teste were conducted using the Air Force type loading tub. 
The frequency response characteristic and the power output o? the “2-90 uicrop:ons 
13 soGc42At sinllar to raat af an 1-33 type microphone (Daa given on Face 3), 

2 J ይ 5 - 


In listening to the microphone during talkout it seened to have little or no 
noise-cancellation. This was corroborated 5y a comparison of frequency response, 
close sound source (age 3) and frequency respones, distant sound source (Page 6). 
Cocpérison showed virtually no difference between ths two curves, indicating no 
meacurable (for this test method) noise-cancellation for ths 45-50 microphone. 

No acourtical data was taken on the microphone with the oxygen mask adapter. 

louver, ths adapter was tested during talkout. Adding the adapter to the microphone 
tube caused a definite decrease of low frequency transmission. This would seem to be 
d=sirable il an oxygen mask because of “he low frequency reverberation or boominess 
which is inherent when spa na 18 produced in the mask. 


rolan 
E0: 


ihe fr.quency response, sensitivity and impedance of the HS-50 earphone vere tested 
as described on Page 2. 


The fr<quency response curve of the carphone with its tube and earplugs are not as 
flat as che curves we are used to seving. However most of toe dips and peaks arc 


introduced by the tube and earplug. This is shown very olearly in Mr. Morrison's 
data on Page 8. 


Th. sensitivity of the «arphone, when measured at 1000 cps, is high-r than that 
of an E-143 type receiver, but because of th. predowinant peek near tis 1000 cps 
point the sensitivity reading will not give a tru. indication of the overall 

- loudness of th. earphone. 


Ther. is an appreciable difference in efficiency between the 829125 using an E-143 
earphone in a large cavity varcup and th. system using the 5-50 .arpaon: wita its 
tube and carplug (small cavity). This 4111974066 8 apparent when comparing 
the power requir-d by each system to produce adequate sound lev:l to the var, or 
the test microphone. The E-143 type requires l milliwatt af power, wilerens toe 
MS-50 (hearing aid type) requires .1 aillivatts of power. 


YS-50 earphone; results are given on Page 10. ‘°° percentage dietortion מ‎ 4 
is appreciably higher than would be found in er 143 type receiver. 


Overall har-onic distortion was checked with .1 milliwatts available to th: ኣ 
The super-inposed D.C characteristic taken by Mr. Morrison (Page 9) indicates i 
that this unit is magnetically imbalanced. This imbalance could be intentional 

if the earphone was designed to operate with a D.C bias. If not intentional it voud 
indicate that some of the assembly operations may be somewhat critical. 

Sketches of the Plantronics capsule ard the earphone elenent, (in various stages of ፪ 
disassembly) will be found on Pages il through 15. 


TRANSISTOR AMPLIFI<R: 


, The MS-50 trans-anp a tested in the circuit prescribed by the manufacturer (Page A 
一 Under these conditions the MS-50 microphone amplifier system is capabl- af power 
output approxirately 8.5 do higher than that of an 4-5 carbon transmitter. iir. — 
hag indicated that the temperature range in which this amplifier can be operated ፈ2 


limited. ‘This would restrict the acceptance of the unit by tae services. 

COMENTS: ፪ 
The Plantronics MS-50 headset microphone may well be one of the first of a ۶ š 
generation of headsets., In reviewing the t:chnical data alone one would find little 


that was unique in the 55-50. I susp:ct inat someon- technically involv wit: 
acoustics who xnew nothing of the units sale acceptance would not think too highly 
of it, based on its t=clınical data alone. ፪ 


It seems that Plantrouíca has core up wi a combination of user confort, low w:1¿2t 
hich versatility. and adequate voice transmission which nas gained thea appreciable 1 
acceptance (Proj«ct Mercury) in a relatively short tine. ` 


The 15-50 is certainly not tne perfect headset. It has tvo very apparent anor teaiiad 
for military applications. One, the lack af noise-cancellation and two, tic 
terperaturs range of the acplifizr. 


Indications ars that the people at Plantronics ars competent individuals witi. a (ood : 
knol:dys of mercnandising and practical application of neadscts ard microp.on:s 

fror the users point of view. If this is so, they may vell be working ۳ revicions 
or modifications to their present unit which would eliminate the above mentioned | 


disadvantage. 
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Mr. Howell today. We both feel 
of a new generation of headsets 
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headset as a going business. 

all designs, drawings, tools, 
and manufacture, sell and serv 
present plant at 180 Varick Stre 


Will you please let me know wh 
up this matter with 
to have me 1 


DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 


CERTIFICATE OF TRUE COPY 


is a true copy 


1 HEREBY CERTIFY that the attached of the original 
He. 


Memorandum Report, Development of Lightweight Headset, Projecr No. 111-16D, 
dated February 1963, 
on file in the Commnications Division, Systems Research and Development Service, 
Federal Aviation Administration, Washington, 8. ©. 22225. 


Signed and dated at Washington, D. C. 5 
this day of 一 Je .ل سس‎ 1973 — 
by : Maus ኛን ፪ 


Chief, Communicat ions Division 


(Title) 


AAA وج اک و وو رو فو وا‎ a 


| HEREBY CERTIFY that Robert ۰ Meier 


who signed the foregoing certificate is now, and was, at the time of signing 
Chief, Communications Division, Systems Research and 
Development Service, Federal Aviation Administration 


and that full faith and credit should be given his certificate as such. 


IN WITNESS WHEREOF, 1 have hereunto subscribed 1 


Department of 
my name and caused the seal of the 1 (DS 55:8 


14 
art feo be affixed this Mi Pees 


day of ECT C ———-- ع‎ SOR 
at Washington, D.C. يبيل‎ a 
ረ < 


(Signatures, 
( 


[7 mies Program Management staff 
/ (Tale) 


(Organization of the Federal Aviation Admini stration ) 


Ex. 12 


FAA Form 2716 (1-67) t 
s 


^ 
peer 


KER 


ت ےل > لر 


ኒ 


ክባ.” ጂና ስ ttt 


-፦ ו‎ 
AN | | 
a ያ / ! | 
Z; PA b 4 
. ` #. \ 1 
. سام‎ ጋ |» | 
— a. Š . ۱: ኩና" مے‎ 1 | 
an d 
-—— 1 RAND M 
A כ‎ ۲ | | | 
) 21 3 ۶ ኘ 1 | 
ኣ ` EJ! 
, 4 پ‎ A | 
مہہ ہیں‎ 
سماد‎ 1 


re ~ 一 


MEMORANDUM REPORT 
Project No. 111-16D 


r ጋ 4 ጣጫ سج حم هم‎ 
= A 6 - . 
۲ سا‎ à ቁ سی‎ = ። 


February 1-53 | 


É AIR TIAN AGENCY 
FEDERAL A VIATION AD ENC; 

| Systems Research & Development Service 
Development ' ivision 


Washington, D.-. 


MEMORANDUM REPORT 
Y 
rroject No. 111-165 


DEVELOPMENT OF LIGHTWEIGHT 
HEADSET 


February 1963 


Systems Research & Development Service 
FEDERAL AVIATION AGENCY 


— 


| 1 
| 
i 


FREER CC CIS: 


, r ! 
ፒ ) ہم‎ pt "Lu 
MEMORANDUM R 


SEY ETOPMENT OP ፐ ፐሶ፡ ህጅ ه۹ ؾ > ינ קז‎ | 
DEVELOPMENT CF LIGHTWEIGHT HEADSET 
1 ו‎ 
a ينيك‎ dm 
PROJECT 111-16D 


/ 


LEL CA 


ABSTRACT. , o 5 e's o 5 o 


Th» Problem . . و‎ s < < o 
10-۰7601023565: Effort. . . . 
The Plantronics MS-5( 
Laboratory Tests .... . 
The Oakland Trials. . . 
General Comments . . 
6076. 5 < e 9» 5 
Convenience. . . » 9 
Aoility to Hear. . » 
Ability to be Heard. 
Overall Rating... 


O 


. 


Headset 


Plans for Further Development 


Appendix 


፲ 
Results of Questionnaires 
Appendix IT 
A. Controllers Comments 
B Controllers Comments 
C. Controllers Comments 
ts of Questionnaire 
A ٠ 


TAPI 


m‏ مت 
ie‏ 
. 


T 


OF CONTENTS 


5ጋ.ኽ 
52-B 
Y.) oun 


Page 


VII 


iw ኪን مم بم‎ = 


+ یی رہ | 


فم 
va‏ نيا ን)‏ رن 


ኢን ኪን‏ بنا 


rn 
Mn 


ו 


-— 


ሠ 
00 o Oo o ₪ N የላ 1 ın un ኣኒ 0 [ ሁ፦ 
a << چو‎ ቁዳ m M A A n A 2 n a 
Pa 
. ፦ . ۰ ۰ ۰ ۰ ۰ . . . . . 
. . . . . . . . . TEC . . . 
. . . . . . . . . Doe . 0 - 
. . ۰ . . . . . . ( . . 
. . . . . ۰ ۰ ۰ ۰ ۰ . 
۱ 
5 4 
. . . . . . . . . Yo: . Uu 
ሀ) 63 
. . . . . . . ۰ . 4 5 Š ሀ) 
t 
ی‎ 4 . . . 0 . . ۰ ۰ ۰ " . 5 ta 5 
ራሩ N cl “A 
ርጋ . . . . . . . 0 0 4 2 
۳۹ O O [1 ₪ 
Es . 0 . . m" 1 ° a 
5 Y 0 0 
1 ۰ 0 3 . >< > . 
| : ርን 
in . A . . ( ር) 1 . 
כ‎ 4 "0 Y 5 a T 
=] . 0 . . O % H 
m ይ A 0 ም 
፦ ۰ . . 0 ርፎ 
H + » 
Fu . 0 . . p 
o 0 لی‎ ፒ] 
0 Ga . . ₪ 
Es £i “A ሠ u 
Y ርን A ሀ] 6 | 
ME Px 0 5 6) | 
3 ሀ) 8 0 H ( 
0) 1 ہم‎ [4 = 
m. - Y 
H ሠ - ጋ 
00 ሠ ሯ < p 
ה‎ Y 1 
0 m] “H CU 0 
E ሠ IA, 0 
[en f > اج‎ 
( Qa ዣ4 Sa 0 
ኑ أ‎ © 0 en 
t ር ር) ሀ 
H © 0 0 
° E m a mM 
3 G 
0 z O ር) O 
ህ > uN A uN 
፥ 0 ١ ሀ) ! 
7 QU U 0 0 
ማነ 9 uN 4 ہلا‎ UN 5 i ! 
ሠ 
14 4 
ኃ 一 QJ =ት fN \O t- مه‎ ON [e] rå y ቦኅ 
₪ ci 4 2 “4 
m 
[as 
- 


Development Division, Systems Research and Development Service, 
Federal Aviation igency, Washington, D. C. 
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ABSTRACT 
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An extremely compac t 

air traffic control use by Plantronics, Incorp 
Santa Cruz, California. The mi hone and receiver el 
are contained in a small capsule with plastic tubes ex 
toward the mouth and ear. The capsule may be worn on 
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headset was developed for 
ምነ + 


ס'- 


ገ4 
ጨራ 
weight headband or clipped to the freme of a pair of eyeglasses. 


Trials were conducted at the Oakland Air Route Traffic Control 
Center to determine the relative merits of the Plantronics 
headset in comparison with the headset normally used and with 
a new headset furnished by Bell Telephone Laboratories. The 
results showed the Plantronics headset to be superior to the 
other headsets and preferred by a majority of air traffic 
controllers. 
, 
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of eyeglasses, as shown in 
neadbend weigrs less than two (2) ounces. The headse 

a number cf wiring arrangements; however, ¿ne configuration for air 
traffic control use includes a handswitch capsule wit 

expansion cord and connecting plug. 


- 


igure 3. -ne complete headset with 
+ 


The transmitting and receiving elements are miniature moving ven 
dynamic transducers uhich are shielded with mu metal, snock mounted 

in rubber and sealed in a metal case. The acoustical trensmittin 

tube is composed of a synthetic materiel which returns to its original 
shape after bending. The tube is reversible for right or left side 
use. The earpiece ís composed of a soft plastic materiel and is 
available in a number of sizes to fit properly into the smallest 

to the largest human ear openings. The n is vented to prevent 
pressure build-up and is impregnated with an antiseptic to discourage 


infection. 


A shielded lightueight cable connects the transducers to the handswitch 
capsule. This cable was developed esp ally t 1 

will withstand 2,000,000 cycles ol flexing at 
before failure. 
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Ime lane 
impecance 


the Type 
۳ 5 


۳۳ 7 


Two plug and sw 
were procured. 
instaliations in 


wna 
Cr 


ans 

in series vith mi I ignal line. re version 83 
designed for use vata Bell 300 System in which a separate pair of 
wires are used for transmitter keying. A double, two-connecto 

(tip and sleeve type), telephone jack plug is used wita the f 

wire headset; a double, three-connecto tip, ring, and sleeve 
type), نجس‎ ሰ plug is used with the six-wire headset. The coiled 
cords and plugs Ponto De y used are 55 andard telephone company ۰ 


Laboratory Tests 


Frequency response and distortion tests were made by the contractor 
to provide assurance that the MS-50 headset was capabl of performance 


y 


nev 


frequenc 


uency 


eq 


as compared with tne Model 52-3. Bell Tele 
supplied a new heaiset, the 0 


The Y-1 was somewhat lighter in weight than t 
a minimum amount of adjustment by the user. 
was accomplished by reducing the size of the 
elements and omitting some of che parts which 
of the 52-B. The microphone boom of the 52-8 
horn which was. used to convey the spee 
element located near tne earpiece. Th 
to eight ounces as compa ed to fo 


Forty controllers were selected to participate in the trials. 
selection represented a crc ss-selection of different usage, head 
t É 
and sizes, ages, and environment. Operating positions we sel 
include those close +^ T-letype macn hines and other scurces of ba 
noise. 
Half of the controllers were given MS-50 headsets and the other half were 
provided with Y-1 headsets. After tuo weeks usage ۵ that arrangement 
s reversed so that those ۵ had used the MS-20 


the distribution wa 5 
now had the Y-1 and vice-versa. 


Th 


The results obtained from the first three q 

in Appendix 1, and are summarized as follows: 
General Comments. The comments of the Type 52-B headset were that 
it was cumbersome, heavy, uncomfortable, hurt the ears, would not 
stay in adjustment, and caused headaches. The comments on 
the Y-1 indicated that it was somewhat cf an improvement, but 
was still uncomforteble ind hard on the ۰ The general comments 
on the MS-50 were varied in nature; however, the majcrity were 
favorable. Complete lists of the comments on each of the 
three headsets are contained in Appendix Il. 
Comfort. In answer to the question, "Do you find this headset 
n the results for the three headsets were as 


hone Laboratories also 
mparative evaluation. 


he 52-B and was designed for 
The reducticn in weight 
transmitter and receiver 

were provided ior adjustment 
was replaced y a 
‚tn to the 
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Ability to Hear. In answer to the question "How would you rete 
your ability to hear on this set?" the results for the three 
headsets were as foli : 
PCR 1 ኣሰ 
< B Y `< 
e 
Excellent 9.5% 55% 65 % 
Good 69 4 15% 12.5% 
Fair 21.5% 30% o $ 
Poor ۲ 10.7% 
Unsatisfactory — -— 
100% 100% 100% 


Total 


Good 73.4% so $ 27.5% 
Fair 14.2% 17.5% 5 5 
Poor 2.4% 7.5% 一 一 
Unsatisfactory 一 = 5 $ 一 - 
Total 100% 100% 190% 
The ability to be heard was felt to be better than with tae 
^ 52-B by 62.5% percent of the controllers when using the 
/ MS-50, and by 15 percent when using tne Y-l. 
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ber of proposed improveme .s, among which are an adjusteble 
more secure capsule clip, a more positive action handswitch, 
retractile cords. 7+ is planned that these improvements | 
rporated in the nex "c .urement se 
ther operational trial will be con 
cwers at a number of locations spe 0 
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Comments on 52-5 veadset Cont'd. | 
3. Receiver קפס‎ gives too mich pressure about the ear; 4 
I believe caused by its weigh | | 
ا‎ 4. The earpiece is tolerable by ‘ng a rubber pad. 
5. Inability to hold shape and pressure on ear. (other) 
^ é. Slips on pad; too tight on head and ear. Ë 
, 7. The weight of the sv: und cord?) is uncomfortably | 
heavy. 
8. When adjusted to stay cn, it gives me a headache. 2 
9. Keeps slipping off mr read. 
10. Wearing glasses the receiver cap is uncomfortable. 
3) Do you find this headset convenient to use? | 
1. Main problem is size of mouthpiece. 
2. Must keep shifting mouthpiece out of the wey; falls 
7 off when you move head quickly. 
T 3. Has tendency to come off. 
4) How do you rate your ability to hear on this set? 
l. The poor reception 45 usually due to the earpiece not 
fitting snugly. . . 
2. It slips around and off the ۰ 
3. No trouble hearing at all. 
5) Does room noise ever interfere with your ability to hear? 
$213 
ከ 1. Especially if room noise is next to ycu. 
ና 2. If there is any room noise 35 will be heard. 
3. That is not n 156 from the headset; it's noise comin 


in the other ear. 
4. Outside noises and poor 
reception in busy times. 
5. By pressing the ear-piece it's okay. 
6. In the other ear. 


fit over ear combine for poor 


6) How would you rate the ability of cthers to hear you on this set? 


> 1. This trouble is usually caused by position of mouthpiece 
2, Depends on the position and distance from mouth. Fo 
good capability it must be right in front. 
3. Have to hol- mouthpiece while transmitting. | 
A. They will hear you good if you have the speaker (xntr) 


placed properly. ts 


7) Do you feel that the adjustment of ycur transmitter is goca: 


2 سے 


1. Has a tendency to felldown; it has poor adjustments. 


Headset 


much as 


As 


2. 


Corments on 


12) 


52-B Headset Cont'd. 


other comments: 
Headset is hot and heavy; cord life is short and never 
seems (to fit) right. 


Ear sweats under ear part and hurts after 4 hours. 
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٣-1 Headset Cont'd. 


Very heavy after having worn it fcr 5 ק‎ 
Makes the e 5 
This ‘headset was únsatisfactory due to 
and nct enough edjustments. Cord toc 5 


ar sore after 8 ccuple hours 


"not very comfortable", or "unsatisfactory 
the headband or other? 


I adjusted the set every Way - cculd b 
my ear. Possibly, if the headband wa 
help, but as it stands too much pressur 
inward so it has a tendency to hurt. 
Transmitter awkward. 

Earpiece still needs improving; my ear 
Mouthpiece also could be made to clear 
Pressure on the esr and cheek after sev 
Mouthpiece just too bulky; 8355 cord 2 
switch toc stiff; switch too bulky. 
Mouthpiece is awkward and ir 
satisfactory, and has to be close t. 5 
Very botherscme to tne top perticn ^f 
Toc bulk 

jore ten: 

to "spre 

Mouthpie 

First fe 

several , 4 

Receiver cap P gal 

pain. Headband pressed down on tcp © 
(Comfortable) Cnly up to 3-hcurs ያ ር 
Too tight. 

With glasses it pinched my ear. 

Cord too short; switcn ۰ 

The belt switch is too big; tne earp 
Not adjustable enough. Switch was tov 


Too tight. 
Too much pressure on the ear. 
Mouthpiece too short, not envugh adjus 


For reascns of comfort, how many times did 
to remove the headset during the working d 


1. 


፲ would hate to comment מס‎ the amount 
had a chance I was eithe 
adjust it for more comfo1t. 


like it. Hurts my ear. Pick up too 
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too smal 
and awkward. 
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Comments on Y-1 Headset 06۰ 


4 


13) Did you use this set as a hand-held set instead of wearing 12: 


1. Same as old set. , 
2. (Yes) Very seldom, however. 


ih) Did the headset obstr your view? 


1. Shoe horn mouthpiece. 

2. Except when drinxing coffee at control position. 
Mouthpiece does not move. 

3. Transmitter catches the eye at times either le 
right (rest is cut off at bottom of page - “ES 
Jan. T) 

But it did effect my smoking, coffee and (rest cut‏ .با 
off at bottom of page) the mouthpiece around.‏ 

5. (others) just coffee drinking. 


or 


የፉ 
T on 


15) Do you normally wear glasses while working? 


1. Probably 10% of the time I do wear glasses. 
2. This set was more comfortable while wearing glasses 


than 52-B. 
. ` 
16) What overall rating would you give this headset? 
1. Better than good but 35111 needs improvemen- to be excellent. 
2. Has a lot to te desired in this work. The weight is 
the only advantage 
3. No change ín comfo 


seems to include a disadvantage. 
0 2 
.با‎ Need a longer cord and different mouthpiece. 


17) Overall, do you prefer the New Headset? 
1. Better adjustment on Y-1 headset. 


2. Preferably Plantronics 
3. Plantronics is the better. 


18) Any other comments: 


l. Unadjustable. 
2. All my comments are in the previous questions. 
3. Light weight and earpiece; mike awxward; wide 3 
a detriment. سی‎ 
h. Transmitter extension should be longer or haye several 
length extensions to provide a choice on adjusting 


x 
nc 1 | x 
| 


rt generally speaking as each improvement 1 


Design of headset is of no great advantage or comfort 
Heaiset is too heavy and too uncomfortable Switch 

is too heavy. The cord is too short The earpiece is hard 
and uncomfortable. Mouthpiece is too rigid with not 

enough adjustments’ such as lengthening the forward 

movement and swing-away feature. 

To make the rubber padding more comforte 


that pressure would be distributed E ፲ 
I have t(w)o objections which make 5 1 Or) 
1. After wearing 45 for awhile, ا‎ ! 
and the ear to be sore 
The weight is 8 ל‎ improvement over the old one, 
but the transmitt 'ቲ dj 


or 
ct ct መ 
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ear pressure from thi 
This headset is not s 
head Believe any pe 

t for any extended p 
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مح יאו 
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. I greatly approve of 
23. Uncomfortable to “ea 


missed. 2 
ob. It is a step in 


, 
3) For reasons of comfort, 


2. Usually removed to 


Sometimes the earpiec 


necessary to remove 6 headset duri 


1. Would like a one piece unit with ear plug ins 
FELT BAND, then into 681. 


than comfort. It does requ 
this headset when returning 


25. Too much readjustment 
26. elle lug very poor; mouthpiece fair 
2) Did 
1 
2 ad 2 See 
25 
3 
+ 
i 2A) If "not very confortable", or "unsatisfactor” was it due 
to (headband) etc 
1. 
2. mf > 
3 d slipping 
h. Unable to keep it 4 place. 
5. After stretching tne headband and adjusting 4% properly 
4% became very very comfortable. (See 1)12. above) 
6. It felt as though it was about to fall off my heac. 
T. Probably had & Wrong size earplug, but it kept working 
too far into the ear - headband kept slipping 


how many times 


leave the control position ratner 
ire some time to repiace 
to the position. 
usually left it on during the watch 
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7 
: + . ۹ 
ae s Y 
nts on MS-50 Headset Cont'd. 
h. I feel a cap would be more comfortable than a(n) earplug. 
5. Very bothersome. 
6. As I mentioned (in .با( با‎ above), after 2 or 3 days, 
I didn't even know 1 was wearing it. 
7. Earplug not in the least bothersome. 
8. The important thing is correct size of earplus; AT 
correct, much more comfortable. 
9. At first the earplug is "irritating" but after a couple 
of days not noticable. 
10. Did not pressure my ear and after getting used to the 
earplug, it was fine. 
11. The earplug was not annoying but I was unable to hear. 
12. Reasons given before (same ) (see hA)10. above) 
Other 
l. Except for the headband I found it very comfortable. 
Do you find this headset (convenient, etc)? 
1. 
e. 
3. and - 


. If you remove or 
takes too long t 


if left in place at all times. 
10. Fram a standpoint of convenience, it is completly satisfactory. 
ll. Too much readjustment. I ào not wear glasses; it looks 


ideal for those people. 


How does it compare in convenience with the headset you 
normally use? 


l. No comparison between the two. ( MORE X) A 
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Comments on MS -50 Headset Cont'd. 


3. Same as above (see 7)5. above) 

Radio was good.‏ .با 

5. (New X) First unit checked out was defective "(Weak)". 
2nd unit was excelient. 

6. (Headset normally used X) Because with the tube earpiece 
packground noise is kept out. 


9) How does this compare with your old headset? 


1. See item7 (see 7)1. above) 
| 2. Usually because of the other ear noise. 
3. There is no comparison because the Plantronics 15 a 
pleasure to use "all" th time. I hear better, and others 


hear me better. 
4. With the old headset, it was the noise around me (about 
the same X) 


* 5. Reference to the avility to head (See 7)11. above) 
6. Reasons previously given (see 7)12. and 215. above) 


10) How would you rat the ability of others to hear you on 


"6 
/ e ^ 
I ኣ + ) 
theory is that the sensitive area e d o 
the horn shield should oe directed at the users mouth. 
7. Mouthpiece 45 excellent. 


11) Do you feel your ability to be heard is better when using: 
ሄ J 
New Headset, etc? 


1. (52 X) Because o 
however this ccul 

2. Several occasions 
experimental headset, if 
ali stated uy transmissions 
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Single ear cup headset, 
wire boom and microphoné 


- 


ear cup headset 
boom and microphone 


A headband that fits securely and cofntortably around 8 
t.e back of the head for usa with a protective hard hat 
may be ordered with Models RHM-3 and RHM-4. 4 


These four headset models are 
the Standard configurations fa, 
Roanwell's line of Lightweight 
Headsets. Single ear cup models 
weigh 9 ounces, or less; double 
ear cup models weigh approxi- 
mately 10 ounces.’ 


A wide choice of components 
makes it possible 10 design a Light- 
weight Headset to meet most 
applications. Listed on the next two 
pages are the components most 
frequently selected for use with 
these headsets. Other transducers, 
cords, switches and terminations 
are available for applications requir- 
ing custom designs. 


Weights given exclude cordset and termination 
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3 
ends of the tubes are terminated with acoustical 
resistances; 

Fig. 20 is a chart illustrating by the dotted line, 
the response of the present dipole microphone 
alone, ani the broken line curve represents the 
transinission characteristic of elght miles of 2 
telephone cable, while representing by the full 
line curve, the overal! response of the present 
dipole microphone plus the mentioned cable; 

Fig. 21 illustrates, by the broken line curve, 
the response of a conventional horn type opcra- 
tor’s transmitter, while by the full line, it 111ህ5- 
trates the response of the mentioned horn type 
transmitter plus the transmission characteristics 
of elght miles of =22 cable; 

Figs. 22 to 26 inclusive are diagrams usefu 
explaining the principles of the invention; 

Fig. 27 is a diagram useful in explaining th 
directional characteristics of the present dipol 
invention when tubes of different Jengths are in- 
corporated therein; 

Fig. 23 is a diagrammatic showing of one type 
of microphone unit made in accordance with the 
present invention and suitable for use 1 
acoustical wattmeter or impedance meter 

Fig. 29 is a block diagram of an acoustica 
meter or impedance meter incorporating the mi 
crophone or transdu cer unit of Fig. 28; 

Fig. 30 is a diagrammatic showing of another 
type of microphone pickup of the present inven- 
tion, likewise suitable for use in an acous 
wattmeter or Impedance meter; 

Fig. 31 is a circuit network which will be sub- 
stituted for that portion of the. meter of Fig. 29 


Fig. 2 
at the left of the 


stical 


(ሀ 
"t 


Ther microp! ut m 
acoustic tran r inc 1 
electric በበበ “AS herein illustrated, 
phone unit 2, preferably of the elcct 
type, comprises an ele ا‎ nese eler 


the microphone caps 

which this element is 

netic eleme ו‎ 6 
7,1 secured to the ז‎ 655216 sides o 
lar permanent masne 1 
tained in the position illustrated in Fig. 14 by a 
- ‘table brass clamp ۱١ secured to the capsule. 
Each pole piece has a part encircled by a coll 5, 


the two coils 8 being electrically connected in 
series for inclusion in a ۲۵۰۰۳۲ itter circuit (not 
shown). The extensions Ta, la (Fig. 14) of the 


two pole pieces just project through a wall of the 
capsule being sealed thercin against air leakace. 
Thus, the extensions 12, 12 of the pole pieces are 


sitioned close to one surface of a Ci 
۱۱ within the capsule so that the ۴۳ 


ement is influenced by the action o 
phracm. Although no diaphragm » show 
be clamped in Fig. 10, It can be uncla wee The 
وفلف‎ den fines cd cavities 12 anc 

respective sides thertol, which cz e are pro- 
portioncd to give adcquate damping of the dia- 
phragm resonance መራ: and to prevent በ nodal 
diameter mode of vibration as will be further dis- 


a 
cr 


- 
[2] 


——oÀm 
r 
cussed hereinafter. The cavities 12 and 0٥0 
municate through thc tubes 15 and 16 respectives 
ly, which terminate in the mouthpiece IT to 
held adjacent the operator's mouth so that 1 
usual horn type microphone can be dispens 
with. While the optimum internal diameters ° | 
the tubes 15 and 16 are related to the characte 
istics of diaphragm, in one model they measur 
nine-sixty fourths of an inch. The 566156 co 
struction which affords communication between 
the cavity (2 and tube [5 on the one hand 23 
between cavity 13 and tude ፤ሀ on the other, 
shown in Figs. 7 to 10 inclusive and comprise 
yoke IS together with a connection biock 13. Tie 
yoke (Fig. 10) is made with two hollow branches 
20 and 21 respectively provided with opening 
and 23 in their respectiva inner surfaces. 
faces of the microphone cansule are milled out to 
provide recesses 24 having openings 23 and 26 into 
ie cavities 12 and 13, the mentioned openin 
being preferably covered by dirt screens. Th 
the recesses in the microphone capsule can snugly 
receive the branches of the yoke with the opan- 
ings 22 and 23 of the y 
cating with the ope 
face walls of the ር 
yoke is provided v; 
665565 23 258 23 whi 
with the hollow 
branches. The conn 
assembled on the m 


اَل 


cf the tubes 15 16. ፪ 
Each opening 31 from the le passageway into t 
notched paja ۲ the mouthpiece is covered by a 
disc 40 of silx fabric secur red at its margin br 
suitable adhesive to the surface of the mout 
piece. The weave of the silk should be suc 


ch 
per acoustic terminal impec- 


to provide the proper 

ance for the tubes 15 and IS. the purpose of which 
will be hereinafter set forth. Each n ede 
of the mouthpiece carries two curved ات‎ 
end 42 of screening. such as wire gauze, the out 


screen 42 conforming generally to Its related 
rounded end of the mouthpiece. ۸۶ 6۲ 


in Fig. 1 the dinole mouthpiece fs worn clos 
sis 2 ہے موه‎ m رز‎ *። ካ/ሬ via 


the lips. although this position is not critical, and 
consequently, in the absence of these screens 4 
and 42, there would ኩ። serious blasting noises 

the microphone due to the puffs of air rum 
panying such sounds as “p” ous: 
puf screen ۲ 
reduction of puffing tha 
addition enables the oper 
ج118‎ we outsi screens wit 
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7 
٠ The difference In pressure between two points 
A and D separated by a distance D (Fig. 22) 1s 
given by the following expression: 


4 = sin ! ፅያ--ሞ-- DIT 
4p= k k (ct r) sin er 2 (2) 


4 


Two extreme conditions are of interest in prac- 
tice. One 15 for sounds originating at a distance 
from the microphone; i. c., r is large compared 
to D. The other is for sounds originating very 
close to the microphone; i. e. r 15 small com- 
pared to D. Also, in general, D is small com- 
pared to the wave length, and AD is small com- 
pared to unity. If ያ is large and KD is small, 
Equation 2 becomes 


cos t(a-7- 2) (3)‏ 02+ مه 


Equation 3 shows that for 2 sound arriving from 
a distance, |3p| !5 smaller than the pressure at 
ል by 8 factor kD. ፲፻ ז‎ 15 small compared to D, 
Equation 2 becomes " 


vid sin k(ct—r) (4) 


A comparison betr cen Equation 1 and Equation 
4 shows that 39 = èp ppro: ximately the same 5 
the pressure at poínt .\. If, however, the sound 
source 15 located on the median plane between 
points A and B, there 15 no resultant difference 
in pressure between the two points. 


A pressure gradient microphone close to th 
source 


Pig. 22) cadet ase gp no a in ۳25 
tween the points and no response in the m.c 
phone. - és 
3. A sound close to the microphone. will, in- 
herently, produce a greater response than a 
sound which is far away. 
Analysis and factors affecting the frequency 
response cJ the Cipole microphone 


The factors affecting the reszon 
microphone wiil best be understoo 
to Figs. 23, 24 and 25. Fig. isa 
representation of the acoustic clements ዒ 
diaphragm of a dipole microphone. Fig. 2 
shows the analogous electrical circuit c orrespond- 
ing to Fig. 23; and Fig. 25 is a si implification of 
Fig. 24. A list of symbols pertaining to the zbov 
three figures 15 given below: 


pi=sound pr cre at one end of the dipole. 
pa=sound , 5s. r= of the other end of the di- 


pole. 

Li=acoustic i7ertarce due to radiation from 
the end cf ere | 

La=acoust'c In... ie to radi»*ion from the 
end of the other tu 

Ri=acoustic resistance - due dination from the 
end of one tube. ae 
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Ra=acoustic resistance due to radiation from 11 


+ 


wa ہے‎ 


2 


end of the other tube. 
Ra-acoustic resistance inserted to terminate 
tube 
و‎ Ra-acovstic resistence Inserted مها‎ ‹ጃ 
tf 


ኣ 


other tube, 
Za=characteristic acoustic impedance 
first tube=pc/s:. 


10 Where: 


e= density of the mcdium. 

c=velocity of sound in the medium. 
si=cross-secticnal area of the frst 1 
Zor=characteristic acoustic መፍ 


15 second tubs=pc/s:. 


= መ  = 


5 


Whe ፤ 
. 
s:=the cross-sectional area of the second tube. 
20 Ci=acoustic complian he first 
. side of the diaphrazr 
Ci=acoust ic compliance 0 
other side of the ۰ | 
La=mass of the di iragm (in consistent units). je units! 
25 Ce=compiiance of tae diaphragm (in “ዝ 2 
units). 


፦ም 


جم 


Qo 


the cavity on t 


u 

eve HF 
وہ‎ 
>ሻ - 


ta-diaphz2gm velocity (in consistent units). 
Iı=length of the first tube. 


la=Jength of the second tube. ፤ 
20 
2 
Any type of transducer may be used to ር 
6 6 2 


vert the diaphragm motion into e 
ut for the purposes of analysis it 
that the transducer is som 
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It fol! ws, th 4 + 
generator fro: 5 ₪ 
considered is ff A 
cited from a source tt bare 

50 ance equal to the c ir ቁሚ 
the tube. The Impedance looking bach ቭ A 
or BB Ís also equal to the characteristi s ہہ‎ 
ance of the tube. From Thevenin's the 2. ae 
KirchnoT's laws it can be shown that t :یت‎ 

55 of Fiz 25, insofar as va Is concerned, is the eq 1- 
alent of the circuit in Fiz. 24. 3 

Ap‘ in Fig. 25 is the difference In the "open he “op 
. 2 2 g. 8. e. Zo 
` B . t ነ 


ታ-ዊ i‏ - ו 
Ap “ê R=] cos 5) › | ኔ (‏ 


where Ap 15 the differ 


65 8 
aná pz. It will be noted 
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nce EN pressure ኔ 
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lapi=]5p"] 


70 and the only effect of the tubes 5ا‎ to Introdu 
phase shift. If the ends of the tubes had b 
left open and ny soas Rs 0 ated "e tube 


ee tah or enpacita: iniecit reactive, 
16 would show sharp resonance peaks. 
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ዬ pressure cradlent microphone to provide a com- 
bination pressure and velocity responsive pick-up 
device (Fig. 28) for use In an acoustical watt- 
meter or ín an Impedance meter. While this 
pickup device 15 shown diagrammatically, the 5 
pressurc adient microphone portion thereof, 
with the -ception of the mouthpiece, may be 
identical with the microphone illustrated in Figs. 
1 to 16 inclusive and corresponding parts are des- 
igna . by the same reference ci.aracters with 10 
the jetter "a" added thercto. The frec ends of 
the tubes {Sa and [Gc are each provided with a 
sultable terminal acoustic resistance designated 
53. The pressure microphone comprises the mi- 
crophone element 2b, which may be similar to 15 
that described, communicates with the tube 160 
provided at its free end with a suitable terminal 
resistance such 2s an insert of cotton 54 or it 
may be in the form of a silk fabric covering, such 


as previously mentioned. The free ends of the 20. 


tubes (5a, 154 and 165 which serve as probe tubes 
are arranged close together with the end of probe 
tube [6b located between the other two. 

As long as the distance between points X and 
Z nt the free ends of the dipole tubes is small 23 
compared to the wave length of sound being 
measured, the pressure difference between X and 
2 15 proportional, both in phase and amplitude, 
to the particle velocity et a third point Y be- 
tween the first two. If the pressure is also meas- 30 
ured at Y, we have enough information to ob- 
tain either the specific acoustic impedance which 
is the complex ratio of pressure divided by the 
particle velocity, or the acoustic. power passing 
the ends of the probe tubes, which is the real part 39 
of the complex product cf pressure end particle 


velocity. L 

The pressure gradient microphone, then, gives 
a voltage which 15 pr tional in amplitude to 
the particle velocity of the sound. wave, while 30 


the pressure microphone gives 2 voltage which 15 
proportional in amp a to the pressure. If 
the total phase shift from the ends of the dipole 
tubes to the output terminals of the pressure gra- 
dient microphone is the same as the total phas? 45 
shift from the end of the single tube to the out- 
put terminals of the pressure microphone, the 
phase difference between the two voltages 15 the 
same as the phase difference between the particle 
velocity and the pressure components of the 50 
sound wave. When the two voltages, just men- 
tioned, have been thus developed, they can be 
{ntroduced into appropriate electronic circuits 
and the complete assembly may be referred to as 

an acoustical wattmeter or impedance meter to 55 
give either the power or the impedance. 

The acoustical wattmeter or impedance meter 
may be somewhat similar to that disclosed by 
Clapp and Firestone in the Journal of the Acous- 
tical Society of America, issue of October, 1941, 60 
pages 125 and 126. In Fig. 29, there 15 shown 8 
simp’‘fied block diagram of such a meter. In this 
diagram, the output of the velocity microphone 
2a 15 connected to an alternating current ampll- 
fier and attenuator unit 56. The output of this 6 
unit وڑ‎ coupled to a phase corrector $7 which In 
turn fs coupled to a thermocouple wattmeter 58. 
The output of the pressure microphone 2b of 
the pickup shown in Fic. 28 15 likewise connected 
to an alternating current amplifier and attenu- 70 
ator unit 59. The output of this unit Is coupled 
to a phase corrector 69 which in turn 15 also 
linked to the thermocouple wattmeter 58. The 
output of this thermocouple 15 delivered to an 


u 


_ other end of seid tube for substantiatiy elimi 


output ۴ 61 which is calibrated In 75 onc end thereof with one of sald chamber ہے‎ 


: 12 
watts per square centimeter of sound power - & 1 
ing the pickup. 35 should be pointed out that if 
the microphone units 2c and 2b are suitably 
matched, the phase correctors 57 and 66, can | 
omittcd 

Another form of pickup device for use ከጻ | 
acoustical impedance meter or wattmeter, is illus- 2 
trated in Fig. 30 wherein two pressure micro ley 
phones, each having the parts 2b, 155 and 52, ar 
mounted to have the free ends of the probe 5 
{6b close together. With the pickup device just 1 
described, the pressure can be measured by tok t 
182 the complex sum of the voltages from the tw 
microphones 2b and the pressure gradient (or 
velocity) can be measured by king the ditfer- 
ence between these voltages. 6 

The piczup device, comprising the microphone 
2b, 2b (Fig. 30), can be utilized in the meter of M 
Fig. 29, whea the bridge network 65, together 


-— ar ww 
ans 


with the patr of vacuum tubes 66 and 67 of Fi 2. 
31, are substituted for the portion cf the A | gr 
at the left of the broken line Jn Fiz. 29. Th : 
vacuum tubes 65 and 61 can be dispensed with, T 
if the input Impedance to amplifiers S$ and ^ 
(Fiz. 29) is hizh. 1 
What we clziin Is: š 
1. In a transducer, a microphone unit jaclud- - 


unit to define a chamber, 2n electrical 4 
influenced by said diaphragm, a tube cf su 
stantial length for conveyins sound pressure $© ;, 


said chamber and communicating at one end E | 


ing 2 diaphragm cooperating with portions of = | 2 


said chamber, the other end of said tub» be: 
disposed for pic: 
cated to said ፎ 
other end 


n 


sounds to b» commun? 


only zt seid 


ubs* ሴረ 
ophone wnit inclu 
ב‎ Sai 8 
] 
: 


2. In a 
ing 5 612 ות‎ coop 3 
said unit to define a chamber, 


element InZuenced by said di 


th 


4 Wiese 


ቅጻ መመ سم‎ 
mher and commun.ca.in 


being disposed for picking up sounds to de co 
municated to said diaphragm, means only 2% sa 


+ 
` 


and a pu£ screen covering the other end of su 
tube, 

3. In 2 telephone set, a microphone adapted to p 
be supported adjacent the ear of the usez, M 


ing the efect of standing waves in said ቴሻ 


tube adapted to extend from the microphone à 


be supported adjacent the ear of the user, a 
of a length to extend from ۰۲۱۱۶ ኔ 
point adjacent the mouth of the user ۶ 
sound is conveyed to the microphone, the end 
portion of the tube adjacent the mouth of سا‎ 
user having means thereat for substantially el: 
inating the effect of standing waves in said tu 
and a puff screen substantially covering thc last- ; 
mentioned end of said tube. 

5. In a transducer, 2 microphone unit 1321; 
ine a diaphracin cooperating with . 
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said unit to define ₪ chamber at M said 
diaphragm, electrical 5 f: £214 
diaphragm, means provided wi ai 4 


tubular passages, one 235 communica!) 


בב = 


the other chamber, the di 
maining ends of 
pared to the was 


be received and ec 

to be comm ated to ና 1a and passages. 

means only at said remaining ends tan- In a comb 
tially cit ting the effect of sta aves dapted to ከ 


In sald ٤۶ ser, a case having 


6. In ם‎ transducer, 8 e receiver element ino: 
Ing a diaphra:m perat with portions of 


د 
15 


said unit to du 


diaphragm, elect said 

diaphragm, mean ir of cins po a 
tubular 5 g at 15 angles to that of the oth 
one end thereof > end ment comprising 

one end of the o tins erating with sai 


with the other cham 
remaining ends of said 23552 


pared to the wavelenst { the desired sou 
be received and disp 1 
be communicated t 
at sald remainin 
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6. in a combined transcutter ana e ` on 3 
adapted to ba supported adjacent the ear of the on th 
user, a case, 2 microphone element and a receiver th an 
element mounted therein, a mag yield po el 25 
tloned between said ele t. a the re- 
216215 ۴ ea ; :כ‎ 7 ings 
the magnet! en 6 re in 
tloned at s ‚ht ea up- 
the other, the r e cie po 


capsule, a r : 
sule tu define a ch 
phragm, said dia 
electrical mean 
ing long slend 


15 


14. In 2 sound pick-up device, a microphone 
comprising a hoilow capsule divided by a dia- 
phracm into two chambers, ciectrical means 
erranged to be influenced by said diaphragm, tu- 
bular means having two 2-5 respectively 
communicating at one end with said chambers, 
sald tubular means having the free end thereof 
terminating at a position remote from 5211 cham- 
bers with the free ends of said passages spaced א‎ 
small distance apart compared to the wavelength 
of the desired sound being measured, and a sec- 
ond microphone comprising 2 diaphragm and 
electrical means to be influenced thereby, a tube 
having one end comraunicating wita said last- 
mentioned diaphragm and having its other or 
free end terminating between the free ends of 
said passages, means for substantially climinat- 
ing the effect of standing 5 in said tube and 
in said passages, and means for combining the 
responses of 5814 microphones. 

15. In a sound pick-up device, a pair of micro- 
phones cach provided with a probe-like tube to 
communicate sound cZects to its respective 
microphone, the exposed ends of said tubes ter- 
minating clo: i gether, means on!y at sald -א6‎ 
posed ends for substantiailly eliminating the 
effect of standing waves In said tubes, and means 
fot combining the responses of said microphones. 

16 Ina transducer, a microphone unit includ- 
ing a diaphragm cooperating with portions of 
said unit to define a chamber 2t each side of said 
diaphram, electrical means infiuenced by said 
providing a pair of tubular 
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ing a diaphragm cooperating with portions of 
said unit to define a chamber at each side of sald 
eisshragm, electrical means influenced by said 
diaphragm, means providing a pair of tubular 
passages, one passage communicating at one end 
thereof with one of said chambers and one end of 
the other passage communicating with the other 
chamber, the distance between the other ends of 
said passages being small comparcd to the wave- 
length of the desired sounds to be received, one 
of sald passages being longer than the other of 
said passages by 2 length equal to the spacing 
between said other ends of said 225538፡5. and 
means only id other ends of said tubes for 
substantially eliminating the effect of standing 
waves in said passages. 
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s 7 pronising, perfor- 
as other then the mouth, ۸۶ no 


operatiozal tests have h 


The present interprone systen (AIC-10) used in most 212 Force craft 
e n 0 


employs a Pirst-order-difiereantial noise * פמסבססש‎ 0 
to generate e high quality signal in the ambient noise 2189160858 06 
operationally. A modirication of tois 2107002028, the M-33, is currently 
in use in the majority of aircraft flying at wederate altitudes et sus- 
sonic speeds. The ۸3۸ oxygen mask inserted counterpart, the M-32, in the 
AIC-10 systen is essentially the sam 2102000023 bui offers the advantage 


of a shield for the speech signal. 


Both these micrcpaorss, elthough functioning ="tisfactorily in their 
primary purpose, have presented proolecs from a 5222000126 of maintenance. 
Moreover, the associated headset is considered extremely ennoyi-z by ser 
sonnel on duty in bot, humid climates wher long duty periods have resulted 
in much sweating into the ear cusaioas. Bases with treining missiocs havea 
been particular!y affected by 5215 latter circumstance, in scre 25 
being severely hemered by the spre22 o? ear funsi transmitted through 


e sore 
evamon usege 0% headsets by studants.? 


Tae prooism, then, from tbe oreratíoaa1 poizt of view, 175 4 
Both the tracsrissico 224 recention c? signals would be improved by 
lightening the veight and simlifyirz radio equirment; hygiene 226 santi- 
tation would be ixproved by equipment crean enough to 81104 personal cwrer- 
ship of ecupozerts. 
Concurrest with l2boratory evaluations of ear, bone, end rouih trecs- 
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éucer signals,” a staff study on en expericental version of a he et 
micropacse cocbination adanted to the reeds of not-weatber flying wes i 
stituted et Palm Seach Air Force Bass by Lt. Colozel Roland H. Merae, L 


. ,رصع‎ Lire 
tor of Coer2:iocs, 210755 Air Transport Wing, Eeavy (Tas), and imlenented b; 
Major Peul ል. Fredericks, III, Deputy Director of Crerationms. ‘This study wa 
initiated to atterzt e solutioa to the sanitetion ani ፍሯ=ጅጋኛ= problem 411326 
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Toe experinental model of this 21632103 قط‎ 2 rio 
in a memorandum to Commander, 17070 fir Transport Wing 
Briefly, this esparstus cousisted o? a Telex $3779 bine - 
tening end a noliried M-32 2162000085 Te latter, cox 
fest of plastic tuding, is clipped to tae operstor’s sk 
signal is picked vp ar the speaker's lips ty a 5921! pi 
of approximately 13 <i capacity attacisd to 2 curved 6" 
دیتلہد 3ہ‎ bubizg borne by the healsel Quite apart froz 
delivered ኩሃ this socaratus, it offered relief froz the 


መ Gss 


1 
1 


መ 
፥1 

ባነ 
n1 


a 55220326 sample 0 


to reading their test ists 311 53 1020513126 themselves 1 transait 
1 atinuous speech using 6525 ty»? of microvkose. fT 
er 


"us 57 
RI 
2 vi 
b 

ጨጨ 


1 
4 n 
ህ 
ነ 


siocs 244 for micro 
- 


0 


Frou 
በ 
Id ^o Hr" 


L 
0 
.م‎ ci 
u 
£ 
y 
"o 
d 
3 


۱ ነኸ 

ከ 
ct 3 ۳ 
voy 

0 

13 

0 

፥ 

' ₪ 

۸ 

b 

2 

8 

O 

( 


+ 


ሠ 
ct 
0 
וה‎ 
t 
y 
ሆ 
0 
۲ 
1 
+ 
ቅሖ 


ሠ 
F 
۹4 
ርን 
3 
b 
0 
fo 
14 
p. 
7 
ር 0 
2 
፦ 
k 
& nd 
+ 
cr 
2 نے‎ 
di 
O 
y 
h 
H 
0 
r 
ሥ 
۳ 
1 
ር 
' 
pd 


B os 
n 
0 
ሪጋ] 
ር 


ኮ 
ቦ 
1 
4 4] 
(了 
8 
lv 
ሂ 


un 
tid pw 
fe 
1 
1 
T 
ሀ የኮ 
ኔ 
1 
ሀ 
fv 
p 


ኑይ 


7 


positiozed in the center of th 
pressure exerted by the head 5222, 5 


longitudirally. It is £o te pointed ca 


No 
ነ rg OD 
زيل‎ 
h 
(0 ry’ 
ር 
[iJ 
₪ ₪ 


cr e 

ነ 

n 
bp 


this pressure to obtain optirum perforat in view o? Limited tine 
available for Slight oper2tioas. This transducer vas ROL shielded frou th: ፪ 
ambient poise. 
ram] 1 "יב‎ were eco raed ہہ‎ tha Tn Pron the | 7 בר ידב הו‎ | 
rensmissions were recordad בס‎ tHe gro rom the UR? coaraal 


assigned, 349-4 mgecycies. 


kh. Equipment 


ኤ 


+ was used in 221 


Standard, commarctelly avaliznis ددج تدوع‎ 
phases oi testing. Dyza-Ezpire megusetic insert eargaoze model D 31% and 
Dyna-Eepire bone conductor nodal B 35 vere used to tr2asalt signals from the 
ear ard the sam resrectively. ُکتے پ‎ 28 comparison of the 1 
of the M-33 mícroyrou2 ana the Dyna-=>ir* ucits 128403556 a le 0 
mately 20 db less for the latter. crseguently, a transistor p 
was used to increase tre signals fren the ear 224 bon transduce ל‎ : ( 
cords were 215778 with annropriate 5 535 Por coupling to the AIC-10 : 
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On a strictly statistical criterion, the M-33 microphone proved best 
4n these tests. It is to be stressed, however, that these results are only 
a part of the perfor=ance evaluation end should be vieved as such. Agzic 
the point is made that gradatio.s of difference as est2aolisbed מס‎ lacorstery 
tests of isolated words ند‎ no override consideratioas of ligamess, 2:38 
of usa, and sanitation That must be considered in the operational use oz 
egquiguant. Tas possibility 0 exists that the margin of difference 55 ex- 
hibited above might welt ! à f 23 v 
highly redundant peraseo. 
ር. Reception Tests 
1. The 202 
As mentioned in the introduction to this report, בבל‎ use of 
cumbersome, unsanitary headgear is particularly undesiracle under conditions 
of hot-veather flying. This poses 220512535 with exceptionally noisy air- 
craft such es the SA-16 flying boat. Noise levels upon takeoff, Zor in- 
5 ce, vhich run ss high 55 126 db, make 2021 6 ccazuaicatioa 
impossible, even with pres20t equipzeat, furuisnin 202 2 
62 noise exclusion by t22 cizcuzaural cushion. It 
the takeoff condition may lest 6317 tairtz 5 
be critical for tre safety of the aircraft, end “a 
tion problza (2 5 special consideration. Muck p 
shown in the possibility of using tre insert 214 
to effect a successful substitute Zor tae presant 
2. Procedure 
Because the SA-15 aircraft provided the לפעסט‎ listeaing coa- 
۲9053 eacouateced at tre base ر‎ 9 15 was selected to try the 22223 
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sound emanating from ine diaphragm 19 is of the head and in any position the short ad- 
393828 to pass and be deiiverea to the ear tip 36. justable ear tudes 31-41 can be repositioned 
The side arm portion 12 of the sound repro- so as to bring the ear 56 36—42 into proximity 
ducer casing is bored out at 34 so as to receive with the ear canal. This is a distinct advan- 
the tubular head bow (4 which is preferably of 5 tage when the device is worn for long periods 
ኒ plastic material, although light-weight metal of time. 
may also be used. In the preferred embodi- Referring to the device shown in Figure 4, it 
ment of the invention the entire casing 10 is is exactly the same es that shown in Figures 
of molded plastic. 1-3 with the exception that the interconnect- 
In the form of invention shown in Figure 1 10 ing pair of wires 31 tetween the sound repro- 
ducer head set is omitted in the over-the-head 


a single cord 15 is provided having 8 pair of 
e at a piug 23 hav- bow 14. Accordingly, the sound reproducer units 


conductors wiich terminal 

' ing a pair of terminal points of which cne, viz. within the casing 10 and 11 are nct intercon- 

5 terminal 22, i. shown in the sectional view, Fig- nected electrically and for the purpose of com- 
d-signals to the 


ure 2, the other terminal point lying immediately 15 municating the electrical soun 


These pin terminals sound reproducer unit there 15 provided 8 


behind the terminal 12. Th 

are engaged by a pair of spring terminals on branched cord shown generaliy at 45 terminat- 

the back of the sound reproducer unit 16, of ing in a connection block 46 from which a pair 
of cords 41-48, which are connected parallel to 


which one such terminal 21 is shown, the other 1 
the wires of cord 45, emanate. The cords 41—48 


lying immediately behind, and as previously 20 
stated these terminals are connected to the colls are each provided with plugs connectors at 
49—50, respectively, which are plugged or 

jacked into the openings provided in the base 
wires in cord 31 ۲ of the sound reproducer casings i0—1t, thus 
portion and vp one side of the sound repro- 25 making electrical connections to the sound re- 
ducer unit and thence through the aperture 38 roducers therein. As shown in the 560% ral 
and into the inside of the tubular head bow view in Figure 5 the over-the-head bow 14 in- 
whence it extends around tw the opposite cludes a stiffening wire 40 as previously de- 
which, as pre- cribed. but there is no electrical connection in 

1 Fig 6 is self-explanatory and 
set 


Also connected to the terminals are a pair of 


ecific embodiments he 

What I claim 15: 

1. An over-the-head d set comprising 8 
pair of small sound reproducer units each in- 
cluding an electrical sou d 1eproducer element, 
said units being mounted at opposite ends of a 
Aexible over-the-head head bow, said sound re- 
1-3 15 worn on the operator, th producer units having substantiaily smooth faces 
ዕህርዩ፻ casings 10 and 11 are positiored at 2p- opposing each other and each of said so nd re- 
proximately the temples of the wearer and the producer units being provided with a short ear 
ear tubes 31 and 41 extending from the sound tube movably connected in operative sound-com- 
reproduce: casings 10 and 11, respectively, and 55 municating relation thereto, at 3 point other 
terminating in ear 5 25 and 42, are then ad- than said smooth face of the unit for adjustably 
justed by the operator so that the ear tips reach positioning the ear tube with reference to the 
into proximity to the ear canal. It is unnec- unit when the head set 15 worn, electrical con- 
essary, for satisfactory operation, to have the nections between the sound reprocucer elements 

and an exterior cord conr.ected to said elements. 


T ho 


a springy st 
ght pressure aad still, 
^t 


ted as to to ا‎ tne 

ridual operators. 

When the sound reproducer shown in Figures bu 
the sound repro- 


ear tube actually in sontact with the wearer, 60 
although some may desire to adjust the ear tubes 2. An over-the-head head set as set forth in 
Consequently, the wearer may, claim 1 further characterized in that the ear 


to such position. 
if desired, adjust the ear tubes so as to receive 
the sounds delivered by the ear tips 36—42 
without enduring any pressure whatever on the 
ear canel or any portion of the ear, the slight ten- 
sion of the bow 14 which prcviács the pressure of justed. 
sound reproducer casings :ፁ--11 on the wearer 3. An over-the- 
being taken instex.d by the sturdier portions of claim 1 further characterized in וש‎ 

the temples por- 70 connection {s ma 


the head of the wearer, viz. th 

tion. Also, if desired, the wearer may shift the reproducer elements by 
head set from one position to another so as tric wires contained within the over-the-head 
to shift the pressure of the sound reproducer bow and plug connections are provided at each 
casings 10---11 from one spot to another on scund reproducer unit for receiving a cooperat- 
the temple or over-ear or behind-ear portions 75 ing electrical connection of an exterior cord. 


tubes are connected t 
units by a ball and 6۴ 
65 adjustable frictional 8 
pall connection in any position 


the sound reproducer 
t connection having an 
gement for 8 the 
to which 15 15 ad- 


head head set as set forth in 
at electrical 
de between the ejectrical sound 
ears of a pair of elec- 


sweaty cans. Mike 15 mounted in shock absorbing tenite at end of fully adjustalbi 
boom—angled for best pickup. Choice of general purpose 50 ohm carbon mike 
(output 30 db above 1MV) ur 256-ohm noise cancelling dilferential magnetic 4 
(output—85 db below I Volt/Microbar). 


BE SURE TO ORDER BY CATALOG NUMBER 


Stock Catalog Number 
Number Cartan Vike 


13260 Headset w/double receivers & $° card e termal clips less plug acw 12 
18250 Headset w/single recovers hc .. 1 
18240 Headset w no receivers. mihe 

18239 TY tyoe headset w وان‎ race 

12200 Headset w/daub cavers, no cord 


gie recover, na co 
! phone, no cord 
w/lerm packed ۶2۱۱۱۱۰۱۷ ጣን 


18229 Headset ወ/ 
18235 Headset 
Lugs Cord un: 
5:21 Aurcralt-tyga cord w/PL-55 and 13 
12041 Aucraft-type cord א‎ 
9262 Standard cord w/PL-53 or 
Lugs Switchdoard cord w/ 
دسا‎ *Y" cord. 6 con 
separately, no pi 

3280-22 *Cord unit fo 

(order plug sepa 
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° Tbe flattened portion of this tnbular part is thereby posi- 
3 209,0ጾ0 tioned in parallel with the narrow side of the micropbone, 


ELECTRICAL HEARING AID thus provid for a spac 4 M 
L \ ! ding fo space saving dispositic be sour 
Werner Gittner and Clemens Starke. Erlangen, and Franz exit | 8 . ing disposition of the sound 


Sapara, Erlangen-Bruck, Germany. assignors to Sie- Ths mia T id ور‎ 
meos-Reiniger-Werke Aktiengesellschaft, Erlangen, = rae IS 097/5553 anc lea s of the invention will 
Germany, 2 corporation of Germany appear from the description wh will be rendered below 
Filed June 29, 1961, Ser. No. 120,640 with reference to the accompanying drawing showing in 
Claims priority, application Germany, May 12, 1961, perspective representation and in ws examples 
S 73.924 of details of hearing aids constructed according to the in- 
7 Claims. (Cl. 179—107) 10 vention 

FIG. 1 shows an embodiment of the hearing aid ia 

perspective view; 


This invention is concerned with 
aid to be worn in back of the ear, ር 
containing electrical components ir 
phone, amplifier with reguiating elements, 
receiver, and having a hooksba; 
is free of electrical 
connected with 
part of the auricle. 

The bousing of a * earing aid which is worn in this man- 0 
ner, is thus positioned in back of the ear while the car- 
rier portion extends toward the front of the ear. A 
ingly, the mi h is disposed in the bo 
is at a place lying in back of the ear. The entry or in 
opening through which the sound comes to the m 


FIG. 2 shows the housing w 
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exit channel extending from the 
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made for receiving the plastic tube 13, slipfitted to th» 
end 64. 

In Figure 1 the bearing aid 10 is shown attached to the 
left ear cf the wearer tut it will be understood that 6 
apparates may be made in either a “right” ےھ‎ ۳” 
and used fer either ear of the wearer. Tis bearing aid is 
entirely seif-contain.d and needs no exterior battery sup- 
piy or microphone. The horn 12 may be made in the 
form shown in Figure 1, in which no provision is made to 
attach it to a cut-off end of a spectacle bow, or it may be 
provided with a boss 12.ላ having hole 128 in it for fitting 
to the bow 3 of a spectacle as in F 

Thus in Figure 2 the hearing aid 19 and body portion 
11 are identical to those shown in Figure 1 but the horn 
12 has a protuberance 12A which is cast integral with the 
hora 12. This protuberance is apertured at 12B for a 
moderate depth, so us to receive the stiffening wire W 
which is normally used in the bow B of the spectacle s, 
88 ahown ia Figure 2. The 6517 necessity for fitting th 
horn 12 to a pair of spectacles is to snip off the spectacl 
bow, and strip back the plastic portion. The protudiag 
wire W of the bow is then pushed into the arerture 128. 
Any suitable adhesive is used to then cement the wire re- 
inforcerreat V/ into the aperture 123 and the horn 12 is 
acecrdicely attached to the 5 bow B and is car- 
ried therewith. This in edoct mal tearing sid 19 
a part of the spectacis, by mere ett: thereto, added 
stability of wearing is ! i 
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seats on the nipple 29 and against the surface 32 of the 
plastic case. Adhesive may be used to hold the horn 12 


4^ 


attached to the case 11 at the nipple == and suce 32 


if desired althourb zormally the slight flezibils the 
plastic of which thse horn 12 is made is suficien pro- 
vide a lasting gripping action sufücient to bold ኩ arts 


together. 

The aperture 16 is provided with an interior bess 34 
at one corner into which there is moided a metallic screw 
anchor 35. This boss 34 provides a surface 34A 3 
which a battery frame generally designed 36 is adapted to 
be mounted by meacs of the screw stud 37 which serves 
as a pivot about which the frame 36 may de swung from 
the position shown in Figure 7 to the position shown in 
Figure 6. In the position shown in Figure 7 the frame 
36 holds the battery 33 in electrical contact with appro- 
priate contacts wishin the hearing aid case 11 and hence 
provides the electrical supply for the hearing air appara- 
tus. When the frame 36 is swung to the poritioa of Fig- 
ure 6 the battery 33 can be taken ont by deflecting the 
frame 36 and case 11 a little, as thown in Figure 9, but 
ry 34 Il pot fall out of its own accord. It may be 
d paren‘hetically that a single mercury type cell forms 

ed tuis provides suficieat power to en- 


“or empliier circuits of this bearing aid 


note 
the battery 33 
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ase includes an aperture through 


conpected in that the ‹ 
terior may enter the 


‘hich sound vibrations from 
case and further characterized yat said microphone 
is aoused in a sheath of paramas : material, seid micro- 
2546 in its sheath 8 positiened so that a surface of 
the microphone Which nmm: שו‎ receives the sound waves 
thereagainst and w* « covered by said sheath is posi- 
tioned in the cass | ine aperture therethrough, said 
paramagnetic nt sheath being sufficiently thin adja- 
cent said apertu ay to permit the sound waves to 
be transmitted d rect y to the sheath to the microphone 
withia the sheath 
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Pritchett'a Improved Apparatus for Util’ ing and Conwying Sunda, de. 


and appliances alluded to may Lo placed nt any convenient distances or number of 
miles ‘apart, end may be brought into use or worked Ly any method or medium, 
مع‎ es to produce the required and strengthening effects, and same may vary in 
size, shape, dimensions, and materials. 

For the new adaptations and combinations aforesaid one mode I adopt, shewn 5 
Ly Fig. 1 of the Drawing eccompanyi ng this Specification, is to bend n steel or 
iron rod or rods, jointed or otherwiso, towards or at its or their centres, or elae- 
where, and supplied with or without soft iron cores and coils, bobbins, and discs, 
in such a curvilinear or angular manner and proportion as to allow roouth and car 
pieces or caps, with finials, pads, and appliances to fit to the ear or ears and 6 
of the user when placed there, so as to form both transmi and receiving 
instruments or instrument to be used at the same time wi i 
irom the car to the mouth, or vice versa, 

This duplex form and combination can be held by the hand or hands, or other- 
wise fixed, the pressure of the fingers on the joint ted, bent, or straight rod or rods 15 
(whic h may be magnetized or otherwise) being sufficient to adjust the instrument 
to the ear and mouth ns re quired. 

^ This adjustment may also be assisted by handles < or knobs on tlie bar or stem 
U (as shewn in Fig. 1) 

These iron or "steel rods can be covered with velvet or other suitable material, or 20 
decorated, as can also the cap and tubing. 

This instrument can be folded 1 up, so as to ع‎ 
small case or box. 

To apply this duplex instrument to both the ears and the mouth another nex 
ndap tation and combination (see Fig. 2) which I make use of is to attach a 


ing it or them 


> 


o readily into the pocket, or into ቤ 


rod, ınonnted with mouth and ኮዬ. A y descri! T 
shewn in said Fiz 2 and th ni in rin' instrament. T > capa or Car- 
pieces can be ps led as 1 


n with this instrumen 


) cm le ths, S1 ear and 5 
ere also i: I quired ( (as sbewn iu Figs. 1 ana 2). 
Another new adaptation and combination is to have one or two caps a steel 40 
r iron roda, as aforesaid, so as to £ 15 the ear or ears, and with pads or of i 
so as to shut out external sounds. These niay be connec or fixed እሪ straps, 
tubes, bands, or springs, and fastened by these passing over the head acd uncer 
the chin. 
Tubes may be inserted i in the caps, as aforesaid, both for purposes of transmitting 45 


and receiving sounds The hanc ‘of the, person or persons using this ipstrumer 

or thess instruments will thus be free to write or manipulate with other inst 

ments, as required. This method and combination is illustrated in Fig. 3. 
‘Another new adaptation and combination (see Fig. 4) I meke use of is to cap 
telepbonic ነቸ y: with conical or segmental caps, or enclosures cf ው 20 

shapes, made with metal, ebonite, or suitable materials, and having a tube or tube 

- (el astic or ot herwise) terminated with ear 651613 and pads to cover the ear or ears 

of the person using them, so as to shut out sounds. Moutb-p eces or tubes ¿dapted 

for transmitting sounds or messages will be 4 and. fixed on tbe cape, and - 

ndapted for the use of the mouth (as shewn at A in said Fig. 4). 55 
The telephonic instrumenta actus vaed in this ada tation d ^ombination can 

or will bs fastened by a clip, strap, or otherwise to the collar or germent of the 


it 


15 ۱ ) ርዳ 
| 
` 
በሁ . 
| £ 
| ` + 
| + . 
ኑ 4 
| 5 
| . 
| 
- 4 
1-1 ነ : n 
cr 1 - 
r- ps om 
ce 5 6. 
r . 


1 
H 
1 


) 


- ኑ 5 . 
C ₪ 1 > . 
` - መ š 
y 596 . 
‹ > is 
° بے‎ uit - “1 : 
ta ‹ 
א‎ je or ده‎ € . 
٤ d 3 4 ር š 
- : + ٦ 6 3 2 
[ É - : O ca 
w 2 - ‹ - 2 E » - 
ta : 
Ro 2 š de: == 2 : : 
፡ - መቋ + © 4 41 ₪ - i 
3 3 » e 5 ‹ 
ہے‎ 9 . * ₪ t š 
oes, . Rot í 
2 ሺ RB ° - ہا ےم‎ 2 x. = 
PC 52 PE + ቁጩ ES Ob} t ET 
y s: Y bs سم‎ ۳۶ ¢ 5 6 
5 - ኑ ; 
1 í m < c 
3 d a E ده‎ LP 1 S ቴ. 
e < ₪ © .. bis የ مھ‎ 4 > be 
5 0 g مه‎ ዒ ረ ٦ f ም we کپ کے کی‎ 
os?" هه‎ ፲3 6,6 ₪ 
و‎ n © 0 = E = 
ہس ہے ہے سم = ہہ‎ 3 Re : : 
m SU = - bs 
š ታ < ۹ $5 ₪ © > 
d o d کے‎ Pos 0 vom 
d 5 - ۹ 
5 o ኔን c 
ኤን 


سم سی سس 


ብ בצ‎ 


| 
| 
[| 
፡ 
‘ 
14 
|*? 
413 
13 
3 


a. F 


Ly A — ልይ ይክዱ መዉ መመመ መመ መቁ መመመ in nn 


۰ 6 AD. 1 - 1 ኮ:4:ዉጨ 


Pritchett's Improved Apparatu 


One of the outlets can be used for tr 
fitted with tubes or chann andr 
to and receiving 
in Fig. 10 


con 3 " au a! 3 : 
4 ] 
car 1 ts 1 : 1 
c ns tren ፪ 
inat ዓ the , 
፲ 4 $5 f tohett hai x sab 
n witness ereo! 1 
0 year 1 ur Lord One 
ומנ‎ ind f 2 ረ 
ኒ usand e:Zus hr 


أا 
== < 


01913 


እ 
E 24108 
₪ aan f, 


ms ww 


1 
, 5 1 
/ 4 
۳ e 4 
+ Ms fe 
£ J 
4 a عر‎ መዱ; d 
l 1 ` 
ላ 
, / 
ኣ / 
p - 4 
ኒ b m 


115914 ہے 


6'914 


E < 
0 
ፎ 
r 
\\ 
4 
\ ` 
۱ ላ 
\ bi 
۱ / 
ኣ / 
NS / 
۱ N ሥ 
% 7 
| 一 一 / / 
۱ 
۱ 
۲ ሣግ 2 2 ‹ - —a - 
ል... 1 ን 
₪ » 1 y ary 
A ` 7 1 ያ 
| | au 
\ 6 
\ 1 
Vul ' \\ E 1 
ላ ' FEF , J 4 
1 1 \ \ ኒ /( / iH i] 5 
١ \\י ل‎ ዓ / 5 
NUN ۱ ۱ / ⁄ r 
۱ سرد‎ de 
1 e 
\ ያ 
\ '9'214 4 
ኣ / ו‎ 
ኣ / 
ኣ "d | 
ኣ 
` , 
` ሥ | 
` / | 
` ። 
e _ 3 r 


ی ره زو 
1۶۲ ا ç‏ 


7 | 3 
y 
۱ 1 
| | 
A ١ Í ۳ 
po | | ۱ 1 
1 | \ \ | 7 
L 1 ላ : 
€ \ 
! j bos [^ 4: 
| ም 
۱ / i | i 
i Í # 7 \ 4 | \ e. / 
| ie , Ww | | 
! / / ኣ = 
| aS > / 4 4 | ነ ) 
A 
| \ / 4 4 » » 0 | \ / | 
i 4 -“ 2 l ነ 
- 
dy ۰ ! ١ ١ 1 
ኣ š y 7 / ኣ ኣ 1 
` ፡ 3 , y ג‎ ۱ al à 14 
~ ۱۱ ` , x M V - = | 4 
ኑ t د‎ ^ ፈራ | AS š jis - سے‎ V 
| ولا‎ (A / שש‎ PS 
> ih | ۲ ያ / فى‎ 1 
ו‎ ۴ መወ 7 v ኑ $ 5 A - / 
ሠ ሜም 0 4ا ؟‎ 4 EN ; 
5 > / ` 2 
( 5 214 
ki ታ i ded 
- - = . E 2 
, . P P 
i > : / / 
3 Ç + y 
\ Ç Pr 
ኣ። x 
۹ - 1 : "שש‎ ed E ዎ ٠ےس‎ ብ ~ 
ኣ 4 , ` a < 
N , N ~ 
Es 1 1 
ኣ , ፥ 
ف۲‎ b \ ۱ ኣላ | 
۱ ؟‎ ۲ ያ 
| ۶ ላነ 1914 \ \ | 
í ۷ ላኣ 
| ነ 209142 ኣ | 
| . 01 زی‎ 
ጻ ነ a ` "à | 
| - 
. . | 
4) | ۷ | ፤ | 
| à | | a » 
| | NY | 
\\\ ነ/ | / 
| ) 1 | \ / / | 
/ | 
| ሠ 7 سی‎ 
| > መ 
, 8 


| ነ ነ | | | ۱ 


"MOTIVAR + 


| 
| 
| 
| | 1 1 
1 


| TELA ۶ 
| (sigut ر۴ج‎ 

ሙ - E — ——————— ٠ 
| | š y 
$ | ۷ Srt 
| ۰ 


RUOLLVMATI TIR 


NM 


did» . EN | 


ws G ₪‏ ₪ ₪ ہد ₪ ₪ א ה am a s‏ ₪ ₪ א ws GG‏ ين = wa‏ ہے ה 


en 


14 | 


ል BTE. 


BiT 


لمن وی 


——À— n م‎ 


جج یہ 


B. KELLY‏ ل 


ሠ 
3 33 
ሠ ١ 
3-8 A 
ایی‎ 4 
^ Y 
47, 
^ SN 
^ 
Ç 9721737 
ረ 
و"‎ 
39 
7 
7 
y 
ሥ 
= 


Patented Aug. 7, 1934 1,969,559 


UNITED STATES PATENT CFFICE 
1,969,559 
ACOUSTIC DEVICE 
v, Queens Village. 
2, Serial No. 4 
CL 181-<3) 


of Fr 


2 


end 
nd 35 of th 
۲ the tub 
ube is lr” 
eert 
ted 


10 


26 


። 


< 


ፎ 


1,969,520 


vibrations of the rihratory member to the bes? the skin 4 ' 4و‎ to vibrat e th 2 bead bone tn fron 
bone cf the user in the region of the ear, sid of the 
head bone vibrating means ernsisting of a roč- ported 
like mec.ber attached to said v atory mer 
and having ₪ בושת‎ member at its ہ٤‎ 22 ec 
or emeaging the heaa 
7 „ acoustic dc vice to be moun'ec in 
ear, compr: iind a vibratcry member 
causing said 2 to vibrate, ₪ Cas 
member and means, ‚and 
vibratory menmler for 


thereof to the head bere 


tn said cas ing. | sald 
san! 


of the ear. said means compr 
member attached at cn 
= ber and having 5 

placed against the skin 
gated ¿ber being pivotally 


point intertrediate its ends 


110 


יי 


120 


135 
140 
145 


= 


sos Y 


4.7 


Min سو‎ 


ge mam rtm 


RAEN 


THE POST OFFIC 
‚ELECTRICAL 


ኤሙ M 


הצע 


rere 


تح ] 


CARA 


¥ 


SY hz‏ 1 א Aaa‏ وم 


+ 


x 
x 
E 
i 
E 


ANG SUI ادا و‎ 


=ም ود‎ © ርም 
A 


o 


5 


0 


H. J. C. SPENCER, A.M.LE. 


A new headsei for telephone operators has bccn de 
nly has a Sup c 


"ince to the head-ar 


considerably ! r 
head-and-breast set, the new instrument docs not suffer from the 
disadvantage that the transmitter mouthpiece cannot follow the 
wearer's mouth as the head turns. This improvement results from 
1 transmitter being mounted next to the receiver in a common 
housing worn on the ear, a light horn being used to feed speech 
from the mouth to the transmitter. 
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FIG. $—THE ACOUSTIC SYSTEM 


. electrical transformer; large air movements with low 
pressures at the mouth of the horn are converted to 
small air movements with high pressures zt the throat 
` The small air movements make it unnecessary to have an 
acoustic channel with a large cross-section, but the high 
pressures do require the sealing of the channel to be good. 
Exponential horns have the property of transmitting 
sound waves efficiently down to a frequency determined 
by their dimensions. Bclow this frequency, given by the 
equation fco —(mc)/(47) where c is the velocity of air in 
cm/sec and m is the flaring constant already referred to. 
the horn transmits the sound waves with progressively 
geater loss, thus acting as a high-pass filter. This prop- 
tty has been used in the headset to cqualize to some 
| extent the frequency response of the transmitter. The 
tarbon-granule transmitter has one main resonance, از‎ 

below 1,200 c/s. controlled lar 

ress of the diaphragm and fr 
the transmitter would have a pe: 
ensions have, however, been 
frequency is just above the k of: 
transmitter alone. This peak is therefore reduced, 2 
the response of the combination is maintained reasona 
constant up to a frequency of 3.000 ር s 

A subsidiary function of the helical spring in 
acoustic channel is to reduce peaks and troughs in 
transmission characteristics of the horn. These occur 
because the horn is of finite length and is not matched 
acoustically to free air, so that reflections take place from 
the open end. These emphasize some frequencics and 
attenu te others. The presence of the spring more than 
ፅዐሀኮኪ ኣ the surface area within the channel and the cor 
sequent acoustic damping reduces the difference between 
peak und troughs from 12 db to 5 db, which is tolerable. 
Below ہی‎ cut-off frequency the horn behaves as a sound 
` Cond. having a rather high acoustic mass. This mass 
tesori s with the acoustic stiffness of the volume of air 
etw.» the inside of the front of the transmitter and the 
diaph um at a frequency of about 500c/s. This 
ffs» peak is also adequately damped by the presence 
oft aring in the acoustic channel. 


Res › 


\eeiver is a miniature version of the rocking-‏ ור 
Arma «e receiver,’ and has been developed specially for‏ 
the he dwt. The magnetic drive-unit of the new receiver‏ 
Sides cal with that in the larger one, but size and weight‏ 
av Inen reduced by using a smaller diaphragm and by‏ 


by the ma 


chosen sot 


omission from the receiver capsule of some of the 
acoustic equalization structure. Retention of the same 
magnetic unit has made it necessary to drive the smaller 
diaphragm ofl-centre: this has had the beneficial effect 
of increasing the effective portion of its arca so that the 
loss in efficiency caused by the reduction in size is less 
than it would otherwise be. The acoustic equalizing- 
volume and the outlet holes are omitted from the recciver 
capsule and are formed instead in the moulded carpicce, 
to which the capsule is sealed by a resilient rubber ring. 

A housing for the receiver only of the headset is 
available. Two reccivers may be joined bya common heud- 
band to form a double-receiver headgear, and there is also 
a version of the headset which has a second receiver. By 
the usc of appropriate cords a pair of receivers may be 
coupled in series or in parallel, or they may be connected 
to separate circuits. A range of receivers having different 
impedances is available. 


Headband 

After trials of a number of different designs. the 
double-pud headband, shown in Fig. 2, was found to 
give the greatest comfort and stability, being based on 
support at three points, the earpiece, the top head-pad 
and the side head-pad. The pads are made from a soft 
lead-free grade of p.v.c. Since each is a tight ء٤‎ 
on the headband wire, the pads may be adjusted to the 
best position for comfort and balance for sach wearer, 
The hard-drawn steel wire is covered with shrunk-on 

v.c. sleeving and may be bent sl: to suit the needs 
of individual wearers. Soldered to the instrument end of 
the wire is a phosphor-bronze ball which is gripped in 
a spring-loaded socket in the This ball- 
joint, while allowing easy ad) 


wire to the set, is still enou 
headset is being worn. T 


wire 15 


he free end of 


irded with a screw-on nylon ferrule. 


and reliable in 51 
The cords used for the 1 
lation with ב‎ nylon oute iding and ure 
cross-section. Particular attention has been paid to 
relieving the cord terminations of strain. At the plug end 
of the cord the strains are taken by a long protec 
s!ceve which is too large to pull through the hole in 
plug cover. At the headset end. the strains are taken by 
a grommet moulded on the cord. The grommet is curved 
to let the cord fall away from the set naturally and is 
square in cross-section, where it engages the headset, to 
prevent twisting. 
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PERFORMANCE 

Sending Efficiency 

The output frequency ch acteristics of the new 
headset and the old breast-sct transmitters are shown 
in Fig 6. The output of the headset is shown for 
a fecding current of 40 mA, while the breast-set 
transmitter output is shown for 120 mA, this being 
its normal operating condition. It will be seen that, 
even at the much lower current, the new headset has an 
output equal to that of the breast set. Where the 


179 


| 
| 


5 — سج‎ 
a | | | | 
- 1 I | 
y ር. | | | 
= $9 I | 
= < | \ 
3 < | | ה‎ ec O. 
፡ E. ו‎ Z سس‎ 
= ₪ | i 
2 £3 | | | | | 
` 2.3 , مي‎ | i 
8 ge «[r = ol - 1 | 
5 >= رر تہ‎ E و‎ 
2 - ھ‎ ጋብ 
- os | — ל ت‎ | 
1 - = | % y 
š = 
z r £ ` | | \ 
: 2= y - ! i ۱۰ 
- < | | 
46! -- Saal = ا‎ = ቻቸ ሚጣ T IE መው. 
os ۱ 2 5 4 5 2 67 ٠. 55 2 3 4 
FREQUENCY (c/s) FACQUENCY (e/s) 
ںید لے‎ ከፈ 61:61 MA ۱۷.۱۱۷۸۰۷۱ ኢያ ۱ ል مج‎ y ልት. 
Ro queas کے‎ Ht ዘዘዳ 87 (,ሠም፡| ኪያ euren سی نا سیہ‎ ኦች 
E 7T ዘ(|(11ነ518 SENSELINTEY T RLOULNCY Cil SiC ۶ 
Apak ne dance fe feck را‎ worm) عيسسدعين‎ T “اصن רא‎ at ١ fron uth 
Pits, 8 ۱ ۷ תתתתתתחח‎ CERIS 
maximum performance clorc, it 


he f 


possible to reduce the 
has a number of ad: 
(a) Thc life of the trai 
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transmitter in the breast set) 

(h) Thc heat dissipated in the tran 
Because the transmitter is carried on the head any ۲۸ 
from the transmitt 
negligible at 40 mA 

))( Power requirements are 
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sleeve-control exchanges, are ty pical of those made when 
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